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Front View of One of the 12,500 Horse Power Engines, Showing the 42-Foot Alternator, 
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MANHATTAN ELEVATED 100,000 H. P. POWER STATION,.—SIDE VIEW, SHOWING THE HORIZONTAL HIGH-PRESSURE CYLINDERS AND THE COMPLETE ENGINE See p 
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The Eelitor is a 4y vive tl examination illustrated 
art oon s ent ‘ crest if the photographs are 
harp, the artick ' © tacts thentic, the contmbutions 
will rea ‘ a it \ epted artic wil be pod for 
at reg ir apace rate 
THE ALCOHOL MOTOR AND ITS POSSIB’LITIES. 
France import , he petroleum She aiso pro 
duce more alcoh il el itizens can use Un 
doubtedly thi tate ) iff ed patriotic French 
engineet! to I gir | ‘ lf experiments some two 
year ago for the praisewortl purpose of ising 
ilcohol as a motive agent instea f foreign petroleum, 
il or fi ne ti p ! rh I hed ensant 
These experiment or ttl f t irgely because 
nothing wa known ¢ tl behavior of alcohol when 
ed in a moto Two ve i n the Paris-Clhant 
contest oniy one i oho ar? gre icceeded in finish 
ul Perhay the ad weather then prevailing had 
nuch to do wit! tl fa of the other ilcoho 
iver vehicte N erthele the performance of the 
ne uccessful ca i ‘ liscouraging and t 
onsumption of ilcol ‘ nordinats that t Wa 
feared gasoline it ‘ ipplanted With the 
Parise-Rouen test ct ! htened somewhat 
Finally the Paris-R x ontest won for the alcohol 
motor a certain p ties wil h it vil probably cor 


tinue to hold 


Encouraged | these f t ind prompted by the 
desire to fur I iffeu vitl much-needed in 
formation o the fT el of alcoho ’ 1 motive 
igent, the French M ter of Agricult ecently 
nsatituts " ‘ ‘ ft ; +} ta ate -” ilt of 
which will | f ! vhere in tl i 16 Fo! 
the frst time neiner now pplied with accu 
ite data whicl em what they never had befor 

trustwe t I nparing alcohol with 
petroieum and tl ! t ‘ izent For this reason 
tlone the Mir t fA earche hould 
receive th I I t ‘ 

Compared iY é né t cannot be 
enied that tl ) el ne eem it first dis 
netiy infe W rice of aleohol and the 
greater consumption of f ire considered, an auto 
nobili i i r o his gasoline motor 
Moreover, the a I has a calculated thermi« 

ie of only ies per kilogramme; while the 
iorific value of gasoline in 11,400 In order. there 
ore, to cheapen the alcohol and to increase its thermi« 

a tune rectifie penzine ised a in enriching agent 


Exactly what the proportions of the mixture of alcoho 
ind benzins hould be was no very easy matte to 


letermine It ha now been definitely ascertained that 


1 OO per cent I xt alle trine’), the heat 
value of which i 7,479 lor kilogramme is 
most serviceable in t test ef red to the effective 
utilization of the aicohe va | led y the product 
f the amount of alcol msumed per horse powel! 
ind multiplied ! t entage of carbonizing 
liquids contained ir mixture Consequently, the 
more alcohol and t irbonizing liquid a motor 
consumed, the high: vould it stand in the final lists 
Many tests hav hown that the consumption of 50 
per cent carburete ilcoho ibout equal to that of 
gasoline for the ‘ power, despite the pronounced 
ilifference between the theoretical calorific values of 
the two 

A critical examination of tl tables which we pub 
ish om another page will show that in consumption 
the alcohol motor is more economical for higher than 
for smailer power To be re, economy increases 
with the power in all mot Nevertheless, it is cer 


tainly. remarkable that a 14 horse power Gobron 
Brilhé two-eylinder motor, mounted on a 1.224-kilo 
sramme carriage, should consume only 125.07 cubte 
centimeters of 50 per cent alcohol per ton-kilometer 
while a voiturette weighing 490 kilogrammes and 
driven by a single-cylinder 6 hors« power motor 
should consume, under the same conditions, 155.4 cubic 
centimeters per ton-kilometer Perhaps the most sat 
isfactory figures are those tabulated for cars of 650 
to 1,000 kilos and over In this class the efficiencies 
seem to have been exceptionally high In compiling 
the tables effective normal operation, regularity and 
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moothne oi unning under variable loads, trust- 
worthine of ignition, ease of starting, general ex 


cellence of construction and simplicity were all con- 
idered For that reason motors which, from the 
tables, would seem to have consumed a very small 
amount of aleohol, are nevertheless rated very low; 
the road tests evidently revealed some defect. 

The relative high efficiency of alcohol is attributed 
to the expansion of the water-vapor contained or pro 
duced in the alcohol at the moment of explosion. The 
expansion imparts elasticity to the motive agent and 
reduces the shock of the explosion In order to 
utilize this excellent property still further, a German 
manufacturer recommends a mixture containing 20 
per cent water, and claims that by its use he has 
reduced the consumption to 0.375 kilogrammes per 
horse power hour In France still better results have 
been obtained. There the consumption has even been 
cut down to 0.272 kilogrammes per horse power hour 

As a result of the tests instituted by the Minister 
of Agriculture inventors will probably seek to fmprove 
the alcohol motor For improvement there is certain 
ly much room The longer expansion of carbureted 
ilcohol will require a motor longer in stroke and 
heavier than the gasoline engine. But for automobile 
ise motors cannot be much increased either in volume 
or in weight To devise a motor which will permit 
the most efficient utilization of alcohol without in 
ordinately increasing the weight will be a rather nice 
problem to solve 

>-+0e-2 -— 

LARGE STATIONARY AND MARINE ENGINE UNITS. 

On another page will be found a description of the 
powerful stationary engines for driving the alter 
nators of the new Manhattan Elevated power house 
rhese engines are the most powerful of their type 
xtant, and greatly exceed the uprits built for the 
power house of the Metropolitan Street Railway Com 
pany, each of which has a rated horse power of 4,500 
ind a maximum of 6,000 horse power. The engines 
of the latter plant are of the vertical, cross-compound 
type, with cylinders 46 and 86 inches diameter by 
60 inches stroke There are eleven units, and the 
maximum horse power of the station is therefore 
66,000 In the new Kingsbridge station of the Third 
Avenue Railway Company the engines will have a 
maximum rated horse power of 6,250, and as there 
will be sixteen of these the total horse power of the 
tation wil! be 100,000. The Metropolitan and Kings 
bridge engines are practically alike in type, although 
the former were built by the Allis-Chalmers Company 
and the latter by the Westinghouse Machine Company. 

The magnificent engines of the Manhattan station 
at 74th Street are of a new type Each unit is made 
uy 
end of a 34-inch shaft, at the center of which is car 
ried a huge 42-foot alternator, of which the 32-foot 


of two compound condensing engines, one at each 


revolving field weighs 185 tons, the whole alternator 
weighing 445'4 tons The engine onsists of two 
high-pressure cylinders of 44 inches diameter and 
two 88-inch low-pressure cylinders, the common stroke 
being 60 inche With 150 pounds’ boiler pressure and 
a speed of 75 revolutions per minute the engine will 
develop a maximum indicated horse power of 12,500 
rhese figures afford an interesting comparison with 
the largest marine engines extant, which are installed 
on the Hamburg-American steamer “Deutschland.” 
Here the total horse power of 37,500 is developed by 
twin engines, 18,750 horse power being developed on 
each shaft Each engine is therefore 50 per cent 
more powerful than the engines of the Manhattan 
plant There are six cylinders working on four 
cranks, the two high-pressure cylinders being arranged 
in tandem above the two low-pressure’ cylinders 
Steam at 225 pounds pressure is led from the boilers 
to two 36%-inch cylinders, from which it passes to a 


73-inch first intermediate, then to a 104-inch second 


intermediate, and finally to two 108-inch low-pressure 
cylinders. Forced, hot draft is used at the furnaces, 
and the consumption of coal for all engines is 1.45 
pounds per horse power per hour, or excluding the 
auxiliaries 1.3 pounds It should be added that the 
troke is 72 inches, and the speed of revolution at 
37,500 horse power about 80 per minute 

It will be noticed that there is a wide difference 
between the marine and stationary engine practice as 
exemplified in these, the two largest units ever built 
for their respective classes of work. The marine en 
gine is characterized by high steam pressure, high 
piston speed, multiple expansion and great compact 
ness, while the stationary engine uses what would be 
called in these days a low steam pressure, while 
the piston speed is relatively low, and multiple ex- 
pansion is only carried to the point of com- 
pounding instead of the point of quadruple ex 
pansion as in the marine engine Each type is 
well fitted for its particular duty, and the difference 
in practice is explained by the conditions imposed 
In the case of the marine engine, space is limited, and 
it is therefore necessary to get the largest rate of 
horse power per unit of weight of engine. On the 


other hand, in the case of the stationary engine there 
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are no strict limitations of space imposed. Economy 
of weight is not a prime consideration, and- hen« 
compared with the engines of the “Deutschland,” it 
will be found that the Manhattan units are much 
more liberal in apportionment of weights, and that 
in valves, condensers and other details there is an 
apparent clinging to old practice which would be 
conservatism in marine work, but is not so under 
the conditions which govern the operation of larg 
stationary power plants The marine engine is run 
at high pressure for five or six days consecutively, and 
is then turned over to a repair gang who have four 
or five days of uninterrupted work in which to give 
the engine a thorough overhaul ready for her next 
five days of running No such thing is possible at 
a stationary plant, which must be run steadily day 
and night under variations of load such as never 
occur in marine practice 
—F + 6a = 

AUTOMATIC CLOSING OF WATERTIGHT BULKHEADS 

Although theoretically there is a large degree ot 
safety secured by the complete subdivision of the in- 
terior of modern steamships by means of watertight 
bulkheads, the too frequent failure of this system to 
keep vessels afloat after collision would seem to suggest 
that the advantages are more theoretical than real. As 
a matter of fact, it will be found on investigation 
that where a well-divided ship has foundered the fault 
has been not in the system of subdivision so much as 
in the many perforations of the watertight bulkhead 
by doorways and passageways below the water-line 
Although such openings are supposed to be guarded 
by watertight doors, it is evident that the value of 
the subdivision is finally and absolutely dependent 
upon the efficient oversight of these doors and the 
care that is taken to close them in the event of 
collision. Many naval architects have endeavored 
to overcome the difficuity by absolutely prohibiting 
the construction of watertight doors below the water 
line but this arrangement involves great incon 
venience, especially in passenger ships, as all com 
munication from compartment to compartment necessi 
tates climbing to the upper deck and descending into 
the desired section of the ship The compromise 
which seems best to meet all the conditions is that 
which permits of a certain number of watertight 


doors below the water-line, and the installation of 
system by which they can all be automatically ani 
simultaneously closed from a central station in case 
of collision One of the most successful systems of 
this kind is that which has been installed on th 
“Kronprinz Wilhelm which is known as the Dor 
hydraulic watertight system. The central station is 
located on the bridge, and in the event of collision th« 
officer first moves over a lever, which sets an elec 
tric bell ringing for twenty seconds at every bulk 
head door At the end of that period the lever re 
leases the throttle wheel for starting the hydrauli 
closing cylinders, on turning which the doors are 
released and closed When the door reaches the bot 
tom of its seating it closes an electric circuit, and 
a corresponding glow-lamp in a plan of the bulkheads 
in the pilot-house is illuminated. The system appears 
to be thoroughly satisfactory, and is being applied to 
every vessel in the company’s fleet. 
i i i a 
THE FIRST IRON VESSEL IN GREAT BRITAIN 
BY ANSLEY IRVINE 

It is interesting to note that it was as early 
as the year 1809 that Robert Dickenson, the em 
inent inventor, first suggested to the Admiralty a 
scheme by which the old wooden ships of the Royal 
Navy were to be gradually replaced by vessels built 
of iron, and thus make the English fleet incomparably 
stronger than any combination that could be brought 
together by foreign nations. 

The proposed innovation was promised due con 
sideration, and, in 1830, twenty-one years afterward, 
the conclusion arrived at by the Admiralty was that 
iron vessels would be practically useless in the line 
of action and totally unmanageable in a storm! Ab- 
surd as the assertion now appears, it was, neverthe 
less, ardently supported by Dr. Lardner, a scientific 
authority, who said the idea was perfectly chimerical! 
and that there was about as much chance of an iron 
boat reaching New York as there was of its voyage 
to the moon 

A fierce storm of invective and derision was wage | 
against all who had the temerity to hold an opinion 
contrary to that of the Admiralty and its “scientific 
supporters But Thomas Wilson, a young Scotch 
boatbuilder, ignored the bigoted opposition, and, in 
1816, commenced to build a boat of iron at Fasken. 
Scotland She was named the “Vulcan.’ Her di 
mensions were 60 feet in length, 12 feet in breadth. 
and 5 feet in depth All the plates, rivets, and angk 
irons were made over the anvil by Wilson and his 
blacksmith The plates were fixed perpendicularly or 
boiler-fashion, not horizontally as in modern tron 
ships. The boat was specially constructed for the pas- 
senger service on the Monkland Canal, and plied he 
tween Port Dundas and Loch No. 16 
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When the Vulcan” was being built, Wilson was 
severely ridiculed by the « men on the canal 
which ran close to his yard—who, when passing, 


would drop small pieces of iron into the water and 


sarcastically inquire if he expected his boat to 


“soum And as soon as it became known in the 


neighborhood that an iron boat was being built, the 


villagers came down to the yard and gazed open 
mouthed at the phenomenon In a short time depu 
tations of the skeptically inclined began to intercept 
the builder on his way home and endeavor to point 


of the When the 


was one 


undertaking 
Wilson 
coming down to the 


out the foolishness 
“Vulcan” 


morning surprised to find 


was nearing comp!etion, 
them 
their buoyancy 


that 


water's edge with pots and pans to try 


and once and for all convince themselves iron 


would float 


After the boat was launched she proved so great a 


success that the representatives of the Forth and 
Clyde Company commissioned Wilson to build several 
other similar barges for their cargo and passenger 
traffic 

The “Vulcan,” passing ultimately into other owners 
hands, was broken up after being in use over sixty 
years. It is said she could have continued to do good 
service for many more years, so remarkably sound 
had she been built, but she was considered obsolete 


for trading purposes, having been superseded by more 
modern boats Shortly after. the “Vulcan” was 
launched Wilson accepted a post in the Forth and 


Clyde Canal Company, and for fifty years served them 


in the capacity of chief engineer, retiring on a hand 
some pension, which he lived to enjoy for many 
years He died at his residence, Zetland Pil 
Grangemouth, on November 1, 1873, at the advanced 
age of 92. 
—_— >_>? a 
CLARENCE KING. 
BY MARCI BE JAMIN, PRD 

Clarence King was born in Newport, R. I., January 
6, 1842 His boyhood was passed in Newport, a! 
as he grew older the long summer vacations were 
spent in camping out with youthful associates among 
the Green Mountains, where he led an open-air life 
of hunting and fishing, and at the same time ab 
sorbed a knowledge of natural history and botany 

His early fondness for natural history seems to 
have marked a decided predilection for scientifi 
studies, and accordingly he entered the Sheffield Scien 


tific School of Yale University, where he was gradu 


ated in 1862 

A year later, with Jame r. Gardiner, a college 
associate, he crossed the continent, traveling on horse 
back from the Missouri River to California, making 
careful geological observations during the journey 
On reaching the Pacifi ope he met Jociah D. Whit 


who was then conductin 


ney, the eminent geologist 


a survey of California ind accepting an appointment 
with that work, he continued with the survey until 
1866 Of special interest were his paleontological 
studies, which furnished evidences on which rest the 
determination of the age of the gold-bearing rock 

It was at this time that he discovered and named 
Mount Whitney and Mount Tyndall, and on climbing 
these peaks found them to be the highest group dis 


covered in California 


He returned to the East in the autumn of 1866, and 


then originated an elaborates plan for the complete 
geological section of the western Cordillera system at 
its widest expansion of the fortieth parallel rhe 
Chief of Engineers and Secretary of War sanctioned 
the plan, and the necessary legislation in Conegre 
was secured by the personal labors of Mr. King, who 
early in 1867, was appointed to the charge of the sur 
vey. 

Accompanied by a large and able staff of his own 
selection, and wholly civilian, he took the field in 
1867, and for five years prosecuted the work in accord 
ance with the original plans and instructions It is 
impossible to describe the work which he did in any 
detail, but it has been admirably summarized as “a 
signal contribution to the material of science, estab 
lishing standards and methods of the highest order fo1 
the Geological Survey of the United States which fol 


lowed in natural sequence 

Meanwhile an 
pened in 
1872 much attention was called in 
Europe to the alleged discovery 
West, of new diamond fi 


occurrence of unusual interest hap 


which, fortunately, he took part Early in 


this country and in 
somewhere in the far 


elds of unparalleled richness 


Large quantities of preciou been brought 
thence and judged by 


Reports which 


stones had 


experts to have great value 


received the confidence of capitalists 
New York and 


importance of the 


were made in 
forth the great 
sulted in the formation of 
ploit the field As it.afterward appeared, 
Sands of dollars 


Francisco, setting 
find 


companies to ex- 


San 
new and re 
everal 
many thou 
diamonds, rubies 


worth of rough 


emeralds, and other gems had been purchased in Lon 
don, brought to the chosen locality and sown with a 
free hand on the ground or carefully stuck into ant 


hills. Much excitement prevailed, and there can be 
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but little doubt that, if the swindle had remained un- 
there would have 
been a rush to the supposed sources of wealth like 
that which followed the discovery of gold in California, 
The precise locality was kept secret for some months, 
and the impression prevailed that the diamond fields 
were in Arizona. The discovery that they were within 
the official limits of the Fortieth Parallel Survey was 
fortunately made by one of Mr. King's staff, and he 
immediately set out for the designated locality. The 
skillfully prepared, even to the 
choice of a locality geologically favorable, and the 
“salting” had been so cunningly and artfully done that 
it had already deceived honest experts of much ex- 
perience; but on the second day after his arrival Mr. 
King’s suspicions were aroused, and he at once began 
a series of careful observations from which it clearly 
appeared that the gems were found in positions where 
nature alone could never have placed them, and were 
not to be found in places where, had the occurrence 
been genuine, the inevitable laws of nature must have 
carried them; that near every anthill found to contain 
gems might still be seen the storm-worn footprints of 
mankind, while anthills free from human tracks were 
also void of precious stones; and, finally and unques- 
tionably, that some designing hand had “salted” the 
fields with deliberate and fraudulent intent. The pub- 
was followed by the 


exposed for a short while longer, 


swindle had beer 


lic announcement of this result 
immediate bursting of the bubble; but had this been 
delayed only a little while, it is certain that great 
disappointment, distress, and loss of money would have 
been suffered by many victims of the fraud. 

1878 the various known surveys then in the field, 
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organized under different departments of the govern- 
ment, were consolidated into the United States Geologi- 


cal Survey under the direction of the Secretary of the 
Interior, and the Directorship was offered to Mr. King 
by President Hayes He accepted the office with the 
distinct understanding that he should remain only 
long enough to appoint its staff, organize its work, 
and guide its force into full activity, and, accordingly, 


in 1881, he withdrew from active work in order to de 

vote himself to special geological investigations. 
During the course of his geology 

United States, conclusions 


labors on the 
of the wes 
that the problem of the action of the forces that built 


tern part of the 


continents had not been studied 
themselves upon him 


the mountains of the 
with sufficient closeness forced 
Ile therefore undertook a series of laboratory experi- 
ments to determine the action of the primal constitu- 
globe under conditions of heat and 


material of the 


ents of the early 


pressure assumed to exist when the 


earth was separated from the sun. The chemical 
and physical work required by these experiments was 
very expensive, and had not been completed at the 


time of Mr. King’s death 

Mr. King was a member of many scientific societies 
both in this country and abroad, and in 1876 was chosen 
a member of the National Academy of Sciences. He 
was a contributor to magazines and reviews and was 
the author of “Mountaineering in the Sierra Nevada” 
(Boston, 1871), an admirable book of travel which de- 
in the unknown heights 
of the greatest of our American ranges 

In recent years his health steadily failed, especially 
vas for a time 
a sufferer and during the 
cold sought relief 


for pulmonary troubles in the dry climate of Arizona. 


scribes his life as an explorer 


the early winter of 1893, when he 
difficulty, 
winter he 


Since 
from a mental 


months of the present 
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He was in Phenix when the end came, and died there 
on December 24, 
a oo oe 
SCIENCE NOTES. 
Mr. F. Bowden, president of the Cycle and Motor 
Trades Association, England, states that. the cycle 
trade gives employment to over 100,000 people in that 
country, and is the means of distributing an enormous 
sum per week in wages. The average profit per bi- 
cycle made by the manufacturing companies during 
1900 amounted to only $2.16. 


Acetylene gas lamps are being introduced into the 
omnibuses of London, in place of the disagreeable oil 
lamps which have hitherto been used. By this means 
the interior of the vehicle will be illumined by a’ bright 
white light. Contracts for 2,000 acetylene gas jamps 
for this purpose have deen placed with the Phés Com- 
pany by the various omnibus companies, and the work 
of installing them upon the proceeding 
rapidly. 


vehicles is 


The most ambitious attempt to navigate the air ever 
made, in the matter of expense certainly, is that of 
Count Zeppelin’s dirigible balloon, familiar to our 
readers by illustrated articles. It is asserted in for- 
eign exchanges that the shed at Lake Constance which 
contained it has been demolished and all employés dis- 
missed; no more money being forthcoming to prosecute 
experiments, the air vessel itself will probably be 
broken up. 

Statistics carefully compiled show that 9,000 persons 
went to Nome this season, and that 10,200 have re- 
turned or are returning, leaving about 4,000 in the 
district for the winter. There were 80 vessels, steam 
and sail, engaged in the Nome traffic, carrying from 
Seattle 55,000 tons of general freight. The estimated 
receipts for the transportation of freight and passen- 
gers are $1,874,000, and the value of the freight shipped 
from Seattle $5,500,000. About $4,500,000 gold has 
been shipped from Nome this season. 


Minister of Public Works has issued a 
prohibiting the railroad systems of France 
from working their men more than twelve hours out ef 
Signalmen, switch tenders, trackmen and 
watchmen at duty on grade crossings must have an uas- 
interrupted break for at least eight or nine hours 
One hour is to be allowed in the middle of the day fer 
meals, and each is to have one day or two half-days 
a month free, and forbidden to work 
more than two months consecutively without taking 
at least one day’s vacation. The railroad companies 
have ninety days in which to arrange for the practical 
working of the 


The French 
decree 


twenty-four. 


employés are 


new decree 

In striking contrast with the financial failure of the 
Buffalo Exhibition, is the unqualified success 
attended the International Exhibition at 
During the seven months it was 
through the gates— 
exhibition of 


recent 
that has 
Glasgow, Scotland 
11,496,220 


number 


passed 


attended the 


people 
that 


open 
double the 


1888. The last day was the most successful, the attend- 
ance numbering 173,266 The total receipts of the 
former exhibition were $566,330, and a surplus of 


The total 
approximately 


receipts from the 
exhibition amount to $850,008, 
is anticipated that the profits will amount to 
100,000 season tickets alone were dis- 


some $200,000 resulted. 
recent 
and it 
$400,000. Over 
The only expressed dissatisfaction cf a seri- 
was the absence of side shows—-enter 
As a digest of the 
particularly of Scotland, the 


regarded, if not the 


posed of 
ous character 
tainments of the lighter character 
and 


industrial world, 


exhibition has been generally 
largest, as the most varied and representative exposi 


tion of the kind ever held 


Although Wiirtemburg is only a small! state of little 
more than 2,000,000 inhabitants, and a revenue of 
less than $20,000,000, it possesses one of the best con 
trolled thoroughly efficient systems of scientific 
education in the world. At Tiibingen there is.a State 
University, which has long been formed. Not only 
does it give the highest education, but does 80 cheaply 
Below the university are a technical high school and a 
Royal building both at Stuttgart. At 
Rentlingen is a textile technical school; at Schwennin- 
In other centers 


and 


trades school, 


gen a school of mechanical industries. 
are three weaving schools, two weaving workshops, and 
a knitting school. In addition to these provisions there 
are 231 towns and villages provided with industrial 
improvement schools, the subjects being adapted to lo 
cal exigencies. To spread the influence of this teach 
ing, industrial courses of lectures and demonstrations 
are given wherever required in such subjects as boot 
joinery, painting, braziers’ 
neglected Eighteen im 


making, metal-making, 
work, ete Women are not 
provement schools are provided, as well as a commer 
cial college at Stuttgart, and two commercial impreve 
ment schools. All these institutions are replete with 
the most modern apparatus, etc., to insure sound teach 
ing. The system is so excellent that foreign students 
are seeking to avail themselves of its advantages to 
such a considerable extent, that the authorities have 
had to impose special heavier conditions for foreigners, 
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A HARDWARE LOCOMOTIVE 
\ , : ; 
fan \ W (,erstn ‘ 
624 } \ N ) rl lrot \ 
t wh n WwW ‘ ed 0 eng! ing It ij cor 
tructed ' of afr taken from thei 
tock y Sid Sta ! ol of the ler} who 
lain ntain radical improvements « r the 
fam Emp gine Ne 99 after which 
Nal pie 
The everal parts of tl locomotive were made up a 
j ribed | “ Boiler, two plumbers’ turnaces head 
of | one ntilator front truck, four hand drills 
platform for truck, two squares and six scale rule 
‘ nade tw il maker glue pots steam chest 
four pocket leve four scrape! steam pipe, two blow 
pipe cow catcher ix iliper draw head, dowel 
pointe! ind wit tte front rod to 
boiler, two leg f Starrett dividers 
piston rod, two legs of Starrett’s divid 
el frame ind guides for piston rod, 
two hack-saw frame Westinghouse air 
brake two chucks hoe for same, two 
thread gages connecting rod for driv 
ing wheel two saw blades cab, hack 
iw frames and blades smoke stack, one 
plumber grea up head light, one 
pocket lantern bell, one hand bell 
sand box, one brazing lamp sand box 
tube, two blowpipe whistle, one braz 
ing lamp hand rails on boiler, two bell 
hanger bit walk along boiler two 
steel! rules and two brass rules moke 
Russia hemp rope; telegraph poles, three 
ship augers 1ilroad sign, one urface 
rage side lights, two alcohol torches 
eccentris rod two blowpipes firebox 
two oOmbination squares with center 
heads 
rhe four driving wheels are 8 inches in 
diameter each being ra bound rhe 
bubs of each are made of wire gages 
The spokes of the first are composed of a 
pair of Starrett itting nippers, two 
thread calipers and center punch; the second of two 
center heads, two scale rule four twist drills and tw 
flat metal drill the third of four pin vises and four 
screwdriver bii ind the fourth of one pair of Hall 
cutting nipper one pair end itting nippers and five 
taps Electvic wire couplings were used for the driv 
ing rod pins The track is made of saw webs and the 
ties of two-foot rule 
— +e 
THE LAUNCH OF THE BATTLESHIP “ MISSOURI.’ 


Che ittleship Missouri which was launched at 
the Newport New Shipbuilding and Dry Dock Com 
pany's yards on December 28, 1901, is the last of the 
three fine battleships of the Maine class to take the 
water rhe Maine wa launched at the Cramp 
shipbuilding yard Philadelphia, Pa., May 30 of last 
year, and the Ohio va saunched on May 22 at the 
yards of the Un Iron We San Francisco, Ca 

The Missou i in enlarged Alabama witt 
the excellent characteristi of that ship and the adde 
1ivantages of highe peed, larger! oal apacity and 
a more powertul atte Che dimen ms of the \la 
bama ar Length 60 feet eam feet 
inches mean «di eet 6 inche displacement 
11,656 tons pe 6 knot and maximum coal sup 
ply, 1,355 ton As at first designed, the Missou 
and sister ships were to have been milar in size nd 
speed to the “Alabama” cla but ultimately it wa 
decided that. in \ he high speed being given to 





STERN VIEW OF THE BATTLESHIP “ MISSOURI,” 
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tleships that were building when the “Mis 

ibout to be let, the contractors 

hduld be asked to draw up designs of their own for 
\ ‘ of 18 instead of 16 knots speed. To provide for 
the increased motive power necessary, and to secure the 
finer lines to suit the higher speed, the vessels were 
made 20 feet longer, the breadth and draft remaining 
the same, while the displacement was increased from 
11,565 tons, as in the Alabama to 12,230 tons in 
the Missouri ro secure the necessary 16,000 horse 
power fer 18 knots speed, the “Missouri” is equipped 
with water-tube boilers and twin-screw vertical, triple 
expansion engines The displacement given, 12,230 
tons, is that of the vessel when she is fully equipped, 
ready for sea, with all stores on board and a normal 
coal supply of 1,000 tons. When loaded to her fullest 


capacity she will displace 13,500 tons 





A HARDWARE LOCOMOTIVE 


Both for offen ind defense these ships are among 
the most powerful in the world In the first place, 
they have an armor belt extending from the stem 
more than two-thirds of the way aft, which has a 
maximum thickness of 11 inches at the top and 7% 
inches at the bottom, this thickness being maintained 
in the wake of the engines and boiler room. From the 
forward barbette the belt tapers to a thickness of 4 
inches at the stem Above the main belt there is a 
complete wall of 6-inch armor which covers the sides 
of the vessel between the main barbettes and extends 
to the level of the spar deck Diagonal bulkheads of 
heavy armor extend from the main belt to a junction 
with the barbettes, while above the main bulkheads 
ire bulkheads of 6-inch armor reaching from the 6 
inch side armor to the main barbettes. The protec- 


tion thus afforded against an enemy's projectiles is 


upplemented by the coal bunkers, which extend in 
the wake of the ll-inch and 6-inch side armor, and 
present a thickness of from 6 to 10 feet of coal against 
penetration by projectiles which might effect an en 


rance through the Krupp armor Further protection 


against the entrance of water is afforded by a belt of 
ellulose, 3 feet in width, which is worked in at the 
ick of the 6-inch armor at the point of its junction 
with the main 11-inch belt. The main barbettes for the 


12-inch guns are protected with l2inchesof Krupp armor, 


while the turrets are 11 inches in thickness, except on 
the »ort plates, where the armor is increased to 12inches. 





= 
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The main 12-inch 
the two main turrets forward and aft. 
battery 


battery of four guns is carried in 
The secondary 
Of 


ten are mounted on the main deck behind the 6 


consists of sixteen 6-inch rapid-fire guns 
these 
inch armor, each gun position being separated from the 
Forward, toward the 
are two separate gun positions, 
Krupp armor, in which are 
the 6-inch battery, the 
side 


of the vessel upon the spar deck, the protection con 


next by a screen of 2-inch armor 


bow on the same deck 


protected by 6 inches of 


mounted two more of while 


other four 6-inch guns are carried two on each 


sisting of 6 inches of steel. The rest of the rapid-fire 
3-inch guns, four of them 


mounted on the gun deck aft and two of them on the 


battery consists of six 


main deck forward; eight 6-pounders and two 1 
pounders mounted on the bridges and fighting tops, 
besides two Colts and two 3-inch field guns. 

4 new feature which has not before 
been adopted in the United States ravy 
is the submerged torpedo tube, of which 
the “Missouri” will carry two. The dan- 
gers of above-water torpedo tubes were 


well exemplified in the Spanish war and 


in the battle of the Yalu between China 
and Japan In both wars a_ vessel 
which carried above-water tubes was 
completely wrecked by the detonation of 
its own torpedoes—the result of their 
being hit by the enemy’s shell fire. The 
torpedo tubes on the “Missouri” are lo- 
cated well below the water-line at about 


the depth at which the torpedo is desired 
to travel, and the firing stations for these 
tubes, which are above the water line, are 
well protected by armor. 

the 
tuted the lighter 12-inch gun in her main 


Although “Missouri” has substi- 
battery in place of the 12-inch gun carried 
by the will be 


much more powerful fire from 


Alabama,” she able to 


deliver a 


these guns alone Moreover, she carries 


6-inch caliber, and 


several of the very effective 3-inch pieces. 


two more guns of 

All of these weapons are of the new long- 
caliber, smokeless-powder type, the 12-inch guns being 
the 6-inch 


12-inch 


and and 3-inch 50 
The gun 
of 2,800 foot-seconds, and a muzzle energy of 


46.246 foot-tons: 


40 calibers in length 


calibers in length. has a muzzle 
velocity 
the 6-inch péece has a muzzle velocity 
of 29,000 feet per second and a muzzle 
the gun 
velocity of 2,800 feet per second and a muzzle energy 
At 3,000 yards the 12-inch projectile, 
with a can 19.5 
of Krupp steel, while the 6-inch projectile, if capped, 
can The high 
and consequent flat trajectory of the new guns increase 
the 


sighting are 


energy of 


5,838 foot-tons; while 3-inch has a muzzle 


of 709 foot-tons 


it provided soft cap, penetrate inches 


penetrate 5.9 inches of steel. velocity 


danger that is to errors of 
greatly reduced and the point-blank range 


Hence the number of hits that are liable 


greatly zone, say, 


is increased 


to be scored by a gun crew will be much larger with 
the new guns than with the older weapons which they 
have supplanted. The “Missouri” will have a comple- 


ment of 551 officers and men. 
>-+o- oe —_—_—___—___ 
A new bath for the easy deveiopment of a quantity 
of negatives simultaneously has been devised by Herr 
Simonis. The dish is made of glass or glazed earthen- 
running along the bot- 
The 
rest 


ware It has a raised ridge 


sides. photographic 
the bottom 


between the 


tom of deeply corrugated 
in the corrugations and 
that the 


plates over the films 


plates fit on 


ridge so solution circulates 








LAUNCH 


OF THE “ MISSOURI.” 
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OPENING THE POWER STATION OF THE MANHATTAN 
ELEVATED RAILWAY 

In all the history of transportation in New York no 
event of greater historical significance has happened 
than the recent starting of the great power station of 
the Manhattan Company at 74th 
Street and the running of the first electrically-equipped 
Second The 
the largest in the world. It is located be- 
74th and 75th Streets and the River, 
the combined boiler and engine house is a magnificent 


Elevated Railway 


trains on Avenue power station is con- 


siderably 
and 


tween East 


building measuring 513 feet on 75th Street and 587 
feet on 74th Street, with an even width throughout of 
205 feet The building is of Roman arched construc 
tion with classic details and a color scheme of pink 


granite, brown brick, red tile and buff chimneys, with 


copper-faced ventilators Its whole appearance is 
simple and dignified, and accords with the great size 
and importance of the plant which it contains. The 
building is divided into two parts by a longitudinal 


The northern half of the building is devoted to 
the haif 
building is of concrete 


wall 
the boiler plant 
The 
construction 
the fact 
iron structural work, which is equal to the total amount 


and southern to the engine 
brick 


gathered 


plant steel, and 


and an idea of its size 


that it 


may be 


from contains 6,000 tons of steel and 


of steel in the Brooklyn Bridge, exclusive of the cables 


To avoid accident four similar stacks 


are provided, each being 17 feet inside diameter by 278 


disablement by 


feet high In addition to the main power station there 


are a series of sub-stations placed at convenient points 


throughout the city. These stations measure 50 x 


100 feet in plan, and contain on the two upper stories 


the storage batteries and on the lower floors the vari- 
ous transformers and converters. The plant is laid out 
on a scheme of eight units, each unit consisting of 
one engine and alternator, four batteries of boilers, 
one condenser and one boiler feed pump. There are 
sixty-four Babcock & Wilcox horizontal, water-tube 
boilers of 500 horse power each. These are carried 


on two floors, and above them, ranging the full length 
of the 
15,000 


coal 
The coal 


the dock at the eastern end of the power house, where 


building, are pockets capable of holding 


tons of coal is brought in barges to 


it is automatically unloaded and carried by conveyors 


above the coal pockets, into which it is discharged. 
Similar conveyors automatically remove the ashes 
Roney mechanical stokers are used on all boilers 
There is one economizer to every two 
batteries of boilers, and there are six 
teen Sturtevant blowers, two on each 


floor, to be used in cases of emergency 


due to low barometer, bad coal, sudden 
increase in load, et« 

The engine plant, which was built 
by the Allis-Chalmers Company, con 
sists of eight units of 8,000 rated and 
12,500 maximum horse power each; 
and each unit consists of two com 


pound condensing engines, one at each 
end of the shaft 
carried at the 
the 
sure cylinder, 


alternator 
shaft 


with the 


center of the and 
between engines rhe 


which is 44 


high-pres 


inches in 


diameter, is placed horizontally, and 
the low-pressure, which is 88 inches 
in diameter, is placed vertically, the 
two connecting rods of each engine 
taking hold of a common crankpin. 
The two cranks are set at an angle 
of 135 degrees with each other, an 
arrangement which gives eight im- 





A Middle Section of the Yoke. 
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pulses to the shaft at equal intervals in each revolu- 
tion. On account of the uniformity of 
secured, it 


thus 
the 
revolving 


rotation 


has been possible to dispense with 


fly wheel 
alternator to 


depend 
afford 


and upon the 


the 


customary 
field of 


the 


necessary fly 





Massive Steel Hub Casting for the Field of the Westinghouse 
Alternator; Weight 25 Tons. 


wheel effect As this field weighs 185 tons, and is 32 
feet in diameter, it will be seen that it is well cal 
culated to do this The common stroke of all the 
cylinders is 60 inches rhe parts of the engine are 
necessarily very massive thus the crankshaft, which 
is 25 feet 3 inche in length, ha i diameter at the 
center of 37 inches and at the bearings of 34 inches, 
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while each bearing is 60 inches in léngth. There is an 
axial hole 16 inches in diameter entirely through the 


shaft. The crankpins measure 18 inches x18 inches, 


and the crosshead-pins are 12x12 inches. The piston 


rods are 8 inches in diameter; the steam consumption 


at the 8,000 horse power rating is 13 pounds per horse 
power per hour The valves are of the double-ported 
Corliss type and they are driven by Reynolds-Corliss 
gear, there being a separate eccentric for each high 
pressure cylinder and separate eccentrics for the steam 
and exhaust valves of the low-pressure. The weight 
of each pair of engines is 720 tons, or 180 pounds 
per rated horse power The concrete foundations are 
40 feet square and 21 feet high For the present 


partly on account of the difficulty of removing the 


oil from the water ef condensation, and partly be 
cause of the difficulty of upkeep of the surface con 
denser, these engines are furnished with ordinary jet 


condensers 

The system of generation and transmission adopted 
the 
large alternators at a single central station, 
11,000 


includes production of three-phase current 


by eight 
the 


volts to 


power being delivered at a pressure of 
distribute it to 
throughout 


with respect to the company's lines, At 


three-conductor cables, which 


seven sub-stations, conveniently located 


the city these 


sub-stations the current passes through step-down 


which it 
390 


transformers, from issues as three-phase 
then 
which it is 
of 625 
the 
with 


alternating current at volts potential. It 


through converters, from 


direct 


passes rotary 


delivered as current at a pressure volts 


which conduct current 


the third 


to single-conductor cables, 


from the sub-stations to rail which 


the elevated roads are equipped 


We are informed by Mr. L. B. Stilwell, the comsult- 
ing electrical engineer of the company, who is re 
sponsible for the design of the whole electrical equip 
ment, that in determining the capacity of the power 
station, it was estimated that at the busiest hours of the 
day there would be a call upon the station for the 
delivery to the third rail of 60,000 electrical horse 
power, the demand varying between this as a maxi 
mum, and a minimum of about 5,000 horse power dur 


ing the early hours of the morning Among the many 


alternative plans considered, it was decided to select 
one which contemplated one large alternating-current 
located on the Kast River 74th 
the current to be generated by eight 


alternators 


power house, between 


and 75th Streets 
alternators, which 


built in 


These 


are not only the largest yet 


America, but probably the largest ever 


seriously contemplated for any power 
station, are, as we have shown, direct 
connected to the engine, with the re 
volving field carried upon the crank 
shaft An excellent idea of the huge 
proportions of the alternator is gath- 
ered from the scale offered by the fig 


ures shown in our accompanying illus 


trations, which represent the alterna 
tors under construction at the shops 
of the Westinghouse Electric and 
Manufacturing Company but for the 
sake of greater exactness we give the 
following dimension The foundation 
plate of the alternator measures 10 
feet 3 inches in width by 43 feet in 
length From the base of this plate 
to the top of the yoke which carries 
the stationary armature is 42 feet, 
while the width of the yoke, over all, 
is 4 feet 5% inch rhe cast-steel hub 








Driving Rim for the Revolving Field on a 28-Inch Boring Mill The Largest Mill 


MANHATTAN ELEVATED RAILWAY POWER STATION, 


of its Type in Existence 
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to 


oc 


for the revolving field weighs 25 tons. The revolv 


ing fleid i }2 feet in diameter and weighs 185 tons, 
ind the total weight of the whole alternator complete 
is 445 t The external frame or yoke carries 
th armatur winding which for convenience of con 
truction and handling is built up in six sections. 


The fleld pole and the rim of the revolving field are 


built of thin verlapping plates of sheet steel, each 
late having a length equal to the width of two poles, 
ind these plate ire dovetailed into the spider, while 
th rim, the pole ind their end-plates are bolted 
together rhe driving rim is carried by two webs of 
teel plate, which are bolted to the cast-steel hub. It 
will thus be en that the parts which are subjected to 
t! heaviest stresse of a mechanical nature are 
formed practically of nothing but rolled steel The 
field winding is made up of copper strap, wound on 


edge, insulating material being cemented in place 
between the turn ind the edges of the strap left ex 
posed. The stationary armature consists of a huge cast 
iron frame or yoke holding a built-up laminated ring, 
with slots on its inner face in which lie the windings 
rhe construction of the yoke is shown clearly in our 
yhotographs 

The auxiliary equipment of the power house includes 
the employment of 250-kilowatt multipolar Westing 
house generators as exciters, and three 800-kilowatt 
rotary converters. There are nine 300-kilowatt trans 
formers and 24 of 75-kilowatt capacity employed for 
various auxiliary purposes about the system In the 
substations there are 26 1,500-kilowatt rotary con 
verters and 78 550-kilowatt transformers. 

- 2--e-em — 
New Iron Mines at Michipicoten, Canada, 
BY W. FRANK WW OCLURE 

That the vast iron ore resources of the Lake Supe- 
rior districts of the United States should find their 
counterpart just across in Canada is not altogether an 
unlooked-for development It has long been a matter 
of wonderment in this country that Canada has been 
80 slow to investigate the mineral resources of Algoma 
in view of the favorable topography of the land, and 
the existence of the great ore bodies as near as Minne 
sota and Michigar 

To-day, the same ipital from the United States that 
is building up the giant industries about Sault St 
Marie, including the water power canals, is opening 
rich mines at Michipicoten rhis will result in Can 
ida becoming the location of her own steel and iron 
industries Already this evolution is rapidly progress 
ing, and the Midland, Hamilton and Buffalo furnaces 
ire using ore from the Helen mine, the first of the 
newly-discovered propertie The new steel mill at 


the Sault Ste. Marie, when completed, will use the 


Canadian product exclusively, and four vessels of the 
Algoma Steamship Compan ire bringing Helen ore 
to Ohio port from whence it reaches the Pittsburg 
furnaces, Some 350,000 ton ive already been shipped 
to the United State it a profit in spite of the duty of 
forty cents a ton 

For shipping the proc t of these new mines a har 
bor with extensive lockage has been established at 


Michipicot: twelve mile from the Helen mine, and 
about 130 miles from Sault Ste. Maris 
rhe Helen iron mine ituated on Boyer Lake 


The ore deposit has been exposed to the extent Of 28, 


VU0U,000 ton ind the mit has not yet been found in 
two direction The Josephine mine, more recently 
opened, is in the ame belt, but on Park Lake This 
mine also is very promising Then there are the 
Frances and Brotherton mines on the same rang rhe 


output of the new Canadian mines is about 5,000 tor 
daily, but this will be greatly increased next season 
The mining facilities are of the best 

Mr. E. V. Clargue, a brother of Francis H. Clargue 
the promoter of all the giant industries in Algoma, is 
in charge of the ore mining He found, early in the 
mining operation, that the bulk of the ore taken from 
the Helen mine contained an average of about 61 per 
cent metallic iron and 0.08 phosphorus; also that at 
the lake a 


the point where the ore body comes t 
Bessemer ore is found running as low as .02 to .03 per 
cent in phosphorus and in sulphur from a trace to .05 
per cent rhe cre has a high grade in the market, also, 
on account of its low percentage of water 

The following from a report of Dr. Bell, of the Can 
adian Geological Survey, concerning the Helen mine 
is comprehensive The ore is a hard, but somewhat 
porous or spongy, red hematite, with a specific gravity 
of about 5. The ore body, from which a layer of muck 
or peaty moss has been removed, forms a point divid 
ing the head of the lake into two small bays. It has 
a lumpy surface, with a dark bluish-gray color. Small 
quantities ot brown hematite (limonite) and yellow 
ocher appear in joints and cavities, but they do not 
form aby appreciable portion of the mass. 

“The horizontal dimensions of the exposed ore are 
about 6500 feet in every direction, and its greatest 
height above the lake is 100 feet. The ground rises 
steeply all around the head of the lake, so that the 
ore lies at the bottom of an amphitheater, open on the 
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west or lake side. A drift has been run at the level 
of the general surface of the ore, southward into the 
hill, and this penetrates similar hematite for 250 feet, 
thus giving a known breadth of about 750 feet from 
north to south During the winter of 1899-1900, by 
taking advantage of the ice on the lake, a number of 
holes were bored in the bottom along a north and 
south line, which passed the extremity of the point of 
ore at a distance of 250 feet to the westward. On this 
line and abreast of the point the lake had a depth of 
100 feet, including 10 feet of soft mud, and at 150 feet 
below the bottom, where the boring ceased, the drill 
was still in lematite, like that on the dry land. A 
bure-hole froia the surface of the exposed ore was 
sunk to a depth of 188 feet below the level of the 
lake without reaching the bottom of the hematite. The 
ore-mass has thus been proven to have a continuous 
depth of 300 feet, and as this follows the plane of the 
bedding, which is vertical, the probability is that the 
depth is very much greater. The generai strike is 
8s about east 


parallel to the axis of the pond, which 
and west. The railway approaches the mine from the 
west along the foot of the hill on the south side of the 
lake.” 

It has been figured by experts that at a shipment of 
3,000,000 tons a year it would require a decade to ex 
haust the ore above ground at the Helen mine Min 
ing men from Minnesota are taking a great interest 
in the new territory. They are of the opinion that the 
deposits there are equal to those of Minnesota 

At Michipicoten harbor, vessels are loaded with ore 
at the rate of 1,000 tons per hour. Each ore pocket 
has a capacity of fifty tons. In all there are 500 feet 
of chutes, and more building 

oe 
A CONTRIVANCE FOR COLLECTING ATMOSPHERIC DUST 
FOR MICROSCOPIC EXAMINATION. 
BY THOMAS R. BAKER 

In the accompanying illustration a simple and inex 

pensive apparatus for collecting atmospheric dust is 





AN ATMOSPHERIC-DUST COLLECTOR. 


shown, which will probably be of some interest both 
to bacteriologists and amateur microscopists 

The apparatus consists essentially of a wire, the 
middle portion of which is coiled into a spiral to fit 
over and turn on a vertical support. One end of the 
wire is bent so as to hold a strip of glass, and the 
other end is bent so as to clamp a piece of cardboard 
serving the purpose of keeping the plane of the glass 
at right angles to the direction of the wind The 
support comprises a tenpenny nail driven into a block 
of lead 
the head of a second nail. The heads thus placed in 
houlder upon which the 


lriven nail is 


Soldered upon the head of the 


juxtaposition serve is i 
coil of wire rests 


The glass plate i meared with glycerine upon 
which the dust adheres The apparatus can be set in 
any convenient place where the wind blow and the 


plate examined from time to time 
- — > re 
The First Interurban Line in Italy, 


The Milan-Monza electric road, which has recently 


commenced operation, is the first interurban line to 
be installed in Italy It is 10.2 miles long, and forms 
an extension of the Milan tramway lines rhe whole 
system uses the energy irnished by the falls of the 
Paderno, 20 miles from the city The interurbe™ line 


is supplied with current at the Milan end by the cram 
way station, and along the route it is fed at different 
points by three lines coming from a sub-station which 
has been installed at Cesto. Here the 3-phase current 
from Paderno at 13,500 volts is transformed first to 
340 volts and then changed to 550 volts direct current 
by two rctery converters The rolling steck com 
prises 14 motor cars and 10 trailers The former 
which are roomy and of handsome design, have two 50 
type 


horse power motors of the General Electric 57 
and carry 48 passengers. The electric equipment has 
been carried out by the Thomson-Houston Company. 
This road has only been running for a short time, but 
it has already absorbed nearly all the passenger traffic 
two cities, which are, however, connected 
an example of the amount of traffic 


between the 
by railroad As 
on the line, it may be mentioned that on special oc 
casions it has carried more than 8,000 passengers in 
one day, without accident or detriment to the material. 
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A Universal Language, 
To the Editor of the ScrentTIFIC AMERICAN: 
teferring to the letter of your correspondent “Ar- 
cadius Avellanus” on the above subject, in your edi- 


¢ 


f December 7, allow me to state that he eyi- 


tion « 
dently forgets that the Latin tongue was once practi- 
cally the universal language of the world, and that 
was, as every schoolboy knows, in the palmy days of 
the universal sway of the Roman Empire, when her 
legions swept everything before them and _ estab- 
lished themselves as conquerors in all the countries of 
the then known world 

Now it is fair to presume that that being the case, 
if the Latin tongue had been able to maintain its 
supremacy, it would have done so; but any one versed 
in the grand science of comparative philology knows 
that the inherent difficulties of Latin—I mean the 
case endings and the conjugations—have undoubtedly 
caused its rejection by the people at large as the 
universal tongue 

With regard to the universality of the English 
language, which oddly enough seems “unfortunately” 
to give your worthy correspondent much uneasiness, 
that is doubtless an established fact; for although 
on the one hand it is the most difficult language— 
on account of its irregular orthography—yet at the 
same time it is the most easy of all the modern tongues 
to acquire as a means of speech And I believe any 
fair-minded, educated person will readily concede the 
truth of this statement, especially when it must be 
acknowledged that the children of foreign-born parents 
“pick up” the English and drop their vernacular even 
before their entrance into the primary schools. 

GeoRGE WRIGHT. 
~~ +@+.____—_ 
Observing the Circulation of the Blood, 

ro the Editor of the Scientipic AMERICAN 

As far as | know from information gathered among 
physicians of this country (foreign and native), the 
classical method for observing the circulation of the 
blood in living animals stands at present where it 
stood thirty and odd years ago, confined to limited 
parts of certain organs in the frog and other batra- 
chians, the wings of the bat, the transparent parts of 
embryos of mammals, etc 

It may be that the means I am to describe has al- 
ready been applied and been known anywhere out of 
my notice and that of the physicians I refer to, but 
if it is still unknown, I hope it will be of some use to 
students of biological phenomena 

It is about 17 or 18 years since for the first time 
I had an opportunity of observing under the microscope 
the embryo of a small fish that swarms in the lake 
of Managua, in this country This fish, about 6 to 7 
centimeters long, 1 centimeter wide and 5 to 6 milli- 
meters thick, lays its eggs on weeds and roots of plants 
growing along the lake shores, toward the beginning of 
the dry season, from November to March. The eggs are 


spherical, near two millimeters in diameter, transpar- 


ent, and of albuminous appearance, and are furnished 
with a few hairy appendices by which they are fas- 
tened to the weeds or roots under water, clustered like 
grapes in bunches of many hundreds and many thou- 
sands, tied together Being so numerous and laid in 
different days, embryos of different grades of develop- 
ment may be had for observing the circulation of the 
blood 

The eye catches at a glance a beautiful sight of 


the whole « 


reulatory system, and follows with delight- 

ed attention the stream of blood starting from the 

heart, running in the arteries and veins, and returning 

to the heart, whose beatings are conspicuously seen. 
The elongated globules of the fish’s blood are dis- 

tinctly seen, forming inside the blood vessels something 

like a stream of beans F. J. MepLNa. 
Corinto, Nicaragua, Central America. 





The Current Suppl mt, 

The current SuprpLeEMENT, No. 1358, is opened with 
the second installment of a most interesting illus- 
trated article entitled “The Building of a Modern 
Locomotive.’ “The Jig Habit in America” is by 
“Practical Building of Lowland Pro- 
‘The Position of the Engineer 
“Direct-Driven 
Lighting and 


Oberlin Smith 
tections” is continued 
in Municipal Service” is by Alex. Dow 
Continuous-Current Generators for 
Power” illustrates a large direct-driven generator. 
An abstract of the Report of the Secretary of Agri- 
culture is most interesting. “The Silent Chain Gear” 
is by J. O. Nixon 
->+ere 

According to Commercial! Intelligence there is an im- 
mense future for the development of motor-van traffic 
in Italy Ten days is the average time for goods by a 
slow train from Milan to Genoa, a distance of one hun- 
dred miles Motor cars that could do the distance 
there and back in twenty-four hours would never lack 


a full load, 
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BY OUR PARIS CORRESPONDENT. 


Tests of Alcohol Motors, 


An interesting series of tests of alcohecl motors has 


been recently carried out at Paris by a commission 
of experts under the patronage of the Minister of 
Agriculture The object of the tests was to find out 


as nearly as possible the present status of the alcohol 
the 
automobiles 


motor, both in stationary type and especially as 
The competitors for the latter 
all-around 
Most 


mixture of alcohol 


applied te 


were advised to look for a good 


class 


vehicle, and not seek for exaggerated speeds. 


of the motors used a 50 per cent 


and gasoline or other carburetant, while some used 


fixed motors were put through a 


Testing Station at 


pure alcohol rhe 


series of tests at the Agricultural 


Paris, with indicator and brake. Each had generally 
three tests, one with no load for quarter of an hour 
one at half-load for one-half an hour, and one at full 
load for one hour rhe constructors furnished data 
as to diameter and stroke of piston, compression vol 
ume, flywheel, et besides general dimensions and 
drawings. The following measurements were made 
1. Power, effective and indicated 2. Revolutions per 
minute Number of explosions per minute 4 
Regularity of running 5. Time required for start 


ing 6. Consumption and heating of refrigerating 
wate! 7. Consumption of alcohol per horse power 
8. Ignition The following table gives a few speci 
men data out of the large number of motors tested, 
from 2 to 16 horse power rhe general value of the 
motor is indicated by a certain number of points of 


the 


the following 


merit, of which maximum is 200 These depend 


upon conditions: Proper utilization of 


alcohol; this is defined by the product of the consump 


tion per effective horse power and the percentage of 
carburetant in the liquid. Thus a motor is better as 
it uses a smaller amount of liquid as well as one 
richer in alcohol Another point is general good 


working under normal load, regularity, etc., also its 
performance under variable loads, then ignition and 
ease of starting, general construction, simplicity and 


keeping in ordet In the table for alcohol consump 
tion it should be observed that all the figures are 
brought to the basis of a consumption of 50 per cent 


ilcoho! fer the sake of uniformity The liquids were 


analyzed at the Pasteur Institute laboratory 


The most valuable tests are those of the automobiles, 
shown in the following tables, which give the con 
sumption of alcohol under actual performance on 


the road and upon the track In making these tests 
the automobiles were taken from Paris over about 
60 miles of route in the neighborhood This course 


test Agricultural 


which 


race-track of the 
midway on the 


included a 
Park at Achéres 
were run at 


upon the 


about route, in 


the machines about 20 miles an hour 


over the track, and their performance and consump 
tion of alcohol noted 
ALCOHOL AUTOMOBI 
| Horse 
Power 
ist Section.—Moto-cycles and light vehicles up to 0 kilo- 
grammea, 
M. Lamaudiére (motocycle 94s esateseeund 1% 
Darracg & Co. (quadricycle)...... . 34 
"l Section.— Voiturettes of 250 to 100 kilogrammes and vehacles 
from 400 to kilogrammes. 
Geo. Richard Company (1 cylinder)....... oe ‘ 
Darracg & C« "308 “= Ricks tly 
Delahaye Corapany ) 6 
Gillet-Forest & Co we pe ce scccccoccccscooe 4 
Gladiator Co:npany _ ) ble 
ul Section Vehicles of 650 to 1,000 kilogrammes and over. 
Delahaye Company (2 cylinders) “we ™% 
Bardon e0es peuswewessdene ° 5 
Vilain (1 cylinder seen Jal 6 
Societe Nancéenne (2 cylinders ‘ ° | 12 
Martha (1 
° eres . oe 8 
Gobron-Brillié > cylinders pau l4 


Weight 
Kilogrammes 


Horse 
Power 
Empty 
ith Section.—Industrial vehicles, delivery wagena, 
tractors, ete 
Societ Nancéenne large hauling wagon) | 

2 cylinders d ; eee 10 | 2.506 
Panhard & Levassor (hauling wagon) 

cylinders aoe ove 8 2,300 
Panhard & Levassor (small hauling wagon) 

» cylinders coveve 6 1,20 
Bardon (delivery wagon i ie | WR 
Cullet-Forest & Co. (small hauling wagon | 

viinder a 6 } 660 
Peugeot Company (postal wagon) tly 720 
De Dietrich & Co. (large delivery wagon 9 1,340 


* Figures brought to a basis of 50 per cent aicohol 
This 


alcohol 


series of tests was followed by an exposition of 


motors, automobiles, lighting and heating ap 


paratus, in the Grand Palais, lasting from the 16th 


Scientific American 


to the 24th of November. It opened 
by President Loubet, who, it is well known, takes a 
great interest in the utilization of the 
development of this national the 
leading features of the exposition will be described in 


was formally 


and 
Some of 


alcohol 
industry. 


a subsequent article 


0-0 


Report of the of Agriculture, 
The Fifth Annual Report of the Hon. James Wilson, 
Secretary of Agriculture, is considerably larger than 


former years, extending over some 113 pages. It re 


Secretary 


flects the growth and development which has attended 


this important department of the government, and 
urges Congress in the strongest terms for appropria- 
tions which will enable the Secretary to obtain the 


best men who can be found to fill the important posi 
tions in the Department 
The Department of Agriculture has reached farther 


than ever into sympathy with the industries of the 
people during the past year. It has identified itself 
more intimately with the experiment stations of the 


several States and Territories and what pertains to the 
for 
va'uable 


has gone farther in 
will be 


interests of their people. It 
eign find things that 
to our producers. 


lands to many 
The grouping of 
time and 
be advantageously ex- 
offices that 
The education of 


related sciences 


into bureaus has economized contributed to 
efficiency. The 
to other divisions and 


process could 


tended are growing 
beyond their present environment 
their several 
the 


efficiency in 


student assistants and scientific aids in 


scientist 
the 


specialties goes on satisfactorily under 


in charge, giving promise of high 
future personnel of the Department 
The field of the Weather 


tended, includes 


forecast Bureau is ex 


and it now from certain 
points in the British 
from the 
The Atlantic 


upon these reports now 


reports 
the 
Bermuda and Turk’'s 


Isles and on continent of 


Europe Azores, Nassau 


Island. forecasts which are based 


form part of the regular fore 


casts which are issued at Washington. The extension of 
the forecasts to farmers through rural free delivery is 
contemplated. Important experiments in wireless tele 


have also been carried out under the direction 
The total export of animals and animal 
the $250,000,000, 
foreign 
the 


is exercised 


graphy 
of the Bureau 
products during 
this great 
efforts of 
which 


and 
the 
inspection 
Animal In 
which inspected for export 385,000 cattle, 228, 


year exceeded 
only preserved by 
the rigid 
Bureau of 


market is 
Department and 
through the 
dustry 
000 sheep and 48,000 horses and mules and nearly 1,000 
Imported animals to the 
number of The 
tion service involved the examination at time of slaugh- 


vessels carrying live stock 


342,000 were also inspected inspec 


ter of nearly 37,000,000 animals. The Bureau of Plant 
Industry has brought together in one group investi 
gations in plant physiology and pathology, botany, 
LE TEST TABLE 

abi 3 


Consumption of 














pe alcohol in cubic 
Weight _ centimeters per 
on track.| Neture . ter 
i ey ton-kilometer Points of 
oO 
alcohol Merit 
2 ‘ Kilom For total aa 
Empty | Loaded per hour course, |O trac h 
| 
| 
4 134 38.0 We 158.1 214.5 161 
5 50 37.2 pure* 195.7 | 223.7 1 
34.0 x 1107 129.9 185 
34.4 HO 18.3 | 10 177 
31.0 pure* 137.5 72 
1.2 SO 140.0 132 163 
2.6 50m 137.5 129.6 | 160 
| 
1,042 35.8 Ws 15 187 
: 24.8 pure* a2. 183 
7 50.8 pure* 114.0 177 
{ 3% ie R21 72 
1,18 MW) 108.38 170 
l, Os 135.4 167 
Consumption for 
Mean total course 
oF speed a Points of 
carries over 0 \ 
kilom total alcohol | Average Per ton ferit 
Loaded course 1erton kilom. 
kilom of load 
— — — _| — 
| 
| 
| 
} 
5,877 3,371 0 0% 6.3 167.8 14 
4,640 2,340 7.6 4 119.7 237.3 179 
1,933 913 14.45 Ox 105.6 223.65 179 
1,400 402 14.9 pure* W2.4 2.1 170 
1,402 742 16.7 HO 144.1 179 
wh 2M 14 Wn 183.6 [titi 
2 6 1,056 8.6 pure* 21.2 Bh 








grasses and forage plants, pomology and experimental 
gardens and grounds, including the experimental! farm 
at Arlington, and the introduction of foreign 


seeds 


23 


physiology and 
cotton 


and plants. 
pathology 


plant 
the 
fruits 


Investigations in 


have been devoted to study of 


diseases, diseases of orchard and forest trees 


and construction timber. Good work has been done 


in botanical researches with special reference to 


seeds, the improvements of crops and the methods of 
crop production in our tropical possessions and the 
prevention of losses of cattle in the West by eating 


poisonous plants. Four thousand 
of high 


during the year 


five hundred pounds 


grade tea was grown at Summerville, 8S. ¢ 


Great activity has characterized the 


introduction of valuable seeds and plants from abroad 


During the last three years the Department has intro 
duced Japanese rice, and our imports of this product 
have decreased from 154,000,000 to 73,000,000 pounds 


Macaroni wheats have been introduced in the past two 
Dakotas and also into 
the 
rhe imports of this 


successfully into the 


Nebraska 
Egy ptian cotton 


years very 


Kansas and Progress is reported in 
introduction of 
product now amount to $8,000,000 yearly 

The 
reau and 
able it to 


practical 


Division of Soils has recently been made a bu 


which en 
well 


has received increased resources 
selentific 
The 


mapped during the year exceeds 3,500,000 acres, 


extend its investigations as 
and 


mak 


as its operations area surveyed 


ing a total of nearly 6,000,000 acres surveyed during 
the past two years, The experiments made by the bu 
reau in the growing of a fine type of Sumatra leaf in 
certain soils in the Connecticut Valley have been most 
successful rhe Bureau of Chemistry has carried on 
investigations on the composition, lucrative value and 
adulteration of food products, the work of the year 
being specially devoted to the study of preserved 
meats. The work that the Bureau of Chemistry is do 
ing for other departments of the government is con 
siderable and is constantly increasing 

Among the newly organized bureaus is that of For 
estry, and this bureau is co-operating with several 
Staies and many private owners in their handling of 
forestry lands. Assistance has been asked for the 
handling of forestry lands And the inspection has 
been asked for 52,000,000 acres. During the year 
nearly 800,000 acres under private owners were ex 


amined by official The Office of Ex 
periment Stations reports that the work of the stations 
the farmers, and 
scientific in 
value of this 


representatives 


is becoming better understood by 
that a 
quiry is being made each 
the 


acknowledged An 


foundation of 
the 


broader and deeper 


year, and 


co-operative method to agricultural interests is 


generally increase in college 


work in 


very 


extension agriculture is noted, and stress is 


establishment of second 
the introduction of the 


rural schools 


laid on the movement for the 


ary schools of agriculture and 


elements of agriculture into the Dietary 


studies and experiments in cooking, digestion and 


metabolism have been conducted in various parts of 


the United States in co-operation with experiment sta 


tions, agricultural colleges and universities rhe re 


sults of these investigations should, in the opinion 
of the Secretary, be practicaliy and beneficially applied 
to the feeding of men wherever a considerable number 
of persons are to be fed on a systematic plan The 


report devotes considerable space to the discussion of 
irrigation investigation 

The Division of Entomology has been very active 
during the year in carrying out work along several 


lines. The division is now ready to supply fig-fertiliz 
ing insects to any grower after he has succeeded in 
raising to the bearing stage the Caprifig and Smyrna 
fig trees. A natural enemy of the San José scale has 
been discovered in a ladybird beetle, and steps will be 
taken to acclimate this important species. The Bio 
logical Survey is engaged in mapping the natural 
boundaries of the crop belts of the country 4 fiber 
plant closely related to the Mexican Tampico plant 
has been found growing in great abundance over a 
large part of the Sonoran zone rhe Texas species is 
likely to prove of considerable value The Survey is 


now conducting experiments in the Dakotas, Nebraska 


Kansas and Texas with a view of destroying prairie 
dogs The Survey is charged with carrying out the 
provision of the Lacey Act and other game laws 


has been done by the Division of Statistics 


Public 


Good work 


and the office of Road Inquiries and the Division 


of Publications. During the year 606 separate publi 
cations aggregating nearly 800 copies were issued by 
the division 4 special building has been rented to 


exclusively to the storage and shipment 
of Farmers’ Bulletins, of 
will have to be 

The 


tained in the 


be devoted 


which no less than 7,000,000 


printed this year 


highest record which has been previously at 


export of agricultural products (1888) 


was surpassed by over $90,000,000, when a value of 
over $950,000,000 was reached Of the merchandise 
sent abroad during the year, 65 per cent originated 
on the farm Of foreign custome! the United King 

m take nearly 50 per cent of our agricultural pro 
ducts exported Our imports of agricultural products 
from Cuba, Porto Rico and the Philippines exceeded 
our exports by $30,000,000, An abstract of the Annual 
Report of the Secretary of Agriculture will be found 
in th urrent issue of our PYrLEMENT 
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MAKING ROADS BY MACHINERY styles of road have been represented in this experi- river sand on a bed of natural clay, neither the bed 

BY WALDON FAWCETT mental work—a modern macadam, a sand and a dirt nor the surface of the road being rolled. The dirt 

rl iusmense number of crude and frequently tm road Of these three the macadam highway is the road is made by grading in the usual manner. Asa 
passable roads to be found in all parts of the United most interesting from the point of construction. After rule neither of these latter classes of highways is 
States and the serious extent to which they have a uniform grade has been secured by the use of constructed save to demonstrate the superiority of the 
handicapped the marketing of farm products in vari wheeled scrapers, drag scrapers and plows, and possi macadam road Considerable attention has been 
ous sections of the country lend especial significance bly road graders as well, there are placed upon this given to the construction of steel-track wagon roads— 
to the erusade in favor of good decidedly the most novel type of 
roa which is being conducted by qo 5 a ee SS vs highway yet introduced in any 
the Office of Road Inquiry, a divis country. The steel road might be 
on of the Department of Agricul compared to a street car track of 
ire As yet there have not been modified design, and the plan for its 


ecured appropriations of sufficient utilization was doubtless suggested 


ize to enable the government to by the well-known tendency of 
indertake on its own account the teamsters to make use of urban and 
provision of better highways, but inter-urban trolley and cable lines 
this will come in time, and mean on highways where locomotion 
while highly important results are would otherwise be difficult 
being accomplished solely by the The steel-track wagon road con 
presentation of forceful object les sists of two parallel lines of steel 
plates or rails each eight inches in 


son 


width and not supported on wooden 


of the Office 


of Road Inquiry are mainly di 


The investigation 
cross-ties but simply made solid 
rected in seven general fields in the road by flanges projecting 
namely io ascertain as nearly as into the concrete of the roadbed 


The rails are accurately spaced so 


practicable the actual cost of bad 


roads and the benefit of good roads; as to receive the wheels of all ve 
to demonstrat the interest of hicles of standard gage without re 


cities and towns and the owners of gard to the width of tire, and each 














property of all kinds wherever situ ee a . plate or rail is fitted with a flange 
ated, in the improvement of coun Road Scraper at Work. on the inner side to prevent wheels 
try roads; to develop the methods from easily leaving the tracks. 
whereby all of these interests may co-operate with foundation three separate layers of the best quality Unique roads of this type have been constructed in 
the farmers in the work of road improvement to of stone that is procurable in the vicinity The half a dozen different States, and in some instances 
liscover what actual and systematic road improve foundation course, which is about five inches in thick the records made upon them have been little short of 
ment is being carried on in any part of the United ness and made up of two and one-half inch stone, is marvelous In one instance a load of eleven tons 
States, and how the same or modified methods may be thoroughly rolled before the second course, composed which required twenty horses for its movement over 
applied to other sections; to discover road materials in of one and one-half inch stone, is put on, and this an ordinary road was readily drawn along the steel 
various sections of the country; to discuss new plans layer in turn is sprinkled and rolled before the sur track by a single horse This load was twenty-two 
for road construction and encourage experiment in face layer or “binder as it is commonly called, con times the weight of the animal, but at Ames, lowa, 
this direction and, finally, to actually construct sample sisting of three-quarter inch stone and dust, is put in recently a horse started and moved on a steel-track 
roads place highway a load fifty times the weight of the animal. 
The governmental experts have incidentally de- The sand road is formed by placing six inches of It may be noted that the cost of the steel-track roads 
voted much attention has ranged from $1,500 
to the subject of wide ee Er = — a a ea as 7 —- 0 $3,500 a mile, accord- 
tires; have investigat \ ' . bad ing to the original con- 
ed the use of convict dition of the roadbed. 


labor in road construc The extension of the 


tion and encouraged good roads movement 


the organization of has resulted in a cor- 
State and loca! road responding development 
associations In this of the engineering op 
connection many im erations involved and 
portant experiments of the machinery em 
have been made to test ployed Possibly the 


the power required in most interesting of all 


hauling over various the forms of special ap 
kinds of roads rhe paratus which have 
government has been introduced for this 
learned, too, by con work is the elevating 
sultation wit! many grader which is utilized 


n reducing cuts several 


thousands of the most 
feet in depth. This ma 
chine elevates earth and 


intelligent farmers of 
the country that the 


expense of moving farm drops it into wagons 


product and supplies alongside, loading a 


averages on all the wagon in twenty sec 


American country roads onds On an average 


25 cents per ton mile such a machine will 


whereas the charge in load into wagons in one 


the good roads districts day of ten working 


of this and other coun hours from 700 to 800 
tries is leas than one vards of earth. 
third thatamount. This The elevating grader 


extra expense amounts is very heavy, and 














in the aggregate to ene , about twelve horses are 
more than the entire Grader Drawn by Traction Engine. required for its move- 
expendi ; * ment, some of the 
tures of the na [ , . a 2 = eo a. | animals _ pulling 
tional govern : Pe and others push- 
ment, and taking ; te ing. The operat- 
into account all ‘ ing force consists 
of the hauling of three drivers 
done on the pub and two machine 
lic roads the loss ; operators, one of 
is equal to one the latter looking 
fourth of the after the plow 





home value of all -anifhawndicotar 6 
the farm prod 
ucts of the United 
States 

Probably the 
most interesting 
phase of the work 
has heen found, 
however, in the 
construction of 
specimen roads of 


ing attention to 
the elevating con 
veyor The plow 
of this machine 
makes a cut 
twelve inches 
square After a 
grade has been 
reduced a ma- 
chine of this 
various kinds in type may be em- 
Sie os ployed if desired 
Se chbve ; See See a Pe to elevate dirt to 


dl 
marily three MAKING ROADS BY MACHINERY. ;' the center of the 
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road, from whence it is distributed by graders of the 
ordinary type 
The construction of macadam roads on a large scale 
has naturally imparted a great impetus to the develop- 
ment of rock crushing apparatus. The first steel rock 
crusher was built ten years ago and a gradual im- 
provement has since gone hand in hand with an in- 
The most modern plants not only 
elevate it and separate it into 
from two to eight 
engines of 


crease of capacity. 
erush the stone but 
The stone crushers weigh 
require for their operation 
twenty-five power and give a 


sizes. 
tons each, 
from twelve to horse 
product of from eight to thirty tons of crushed stone 
per hour For separating the crushed stone into dif- 
ferent sizes road makers usually 


2,500 pounds and has three com- 


use a portable stor- 
age bin which weighs 
partments, each of ‘vhich will hold four tons of stone 
and which are proviueu with discharging chutes on 
load from both sides 


material 


either side so that wagons can 


if necessary For separating the crushed 
into various sizes screens of different types are avail- 
eres.ing foims of this ap- 


revolves on 


able One of the most int 


paratus is the revolving screen, which 
either a shaft or on rollers and into which the stone 
screens are fifty six inches in 


punched 


passes. Some of these 


diameter, and inasmuch as each screen is 
with holes of two different sizes, three different sizes 
of product passing through 


the one-inch holes, a second size passing through the 


are obtained, one size 


two-inch holes, and the largest size passing out at the 


end of the screen. 


Another class of machine in which great improve- 


ment is noticeable is the steam road rollers. The 
principle on which the newest machines are con- 
structed is to make the wheels, which are absolutely 


machine, act as the rollers 


from five to 


necessary to carry the 


proper. Road rollers range in weight 

nineteen tons, and on the larger sizes the driving 
wheels are about 76 inches in diameter and have a 
facial measurement of from twenty to twenty-six 
inches Rapid road building is still further facili- 


tated by the use of spreading wagons, dump wagons, 
forms of apparatus 
thelr operation and 


road plows and other improved 


which are 
which contribute to an economy of time and money. 


largely automatic in 
—— > -e- > — 
THE NERNST LAMP. 
The Nernst lamp, as commercially developed by the 
Nernst Pittsburg, Pa., a Westing- 
house construction 


Lamp Company, of 
while not as simple in 
as the incandescent lamp, is much less complex than 
Like the incandescent lamp, the ra- 
filament by the passage of 
The filament 


interest, 
the are lamp 
diating body is a heated 


a current, either alternating or cirect. 


is a composition formed by mixing rare earths with 
a highly infusible body As is well known, rare 
earths when heated to the approximate temperature 
of the incandescent lamp give a blinding, brilliant 


light, comparable in whiteness with the lime light or 


carbon in an arc. The quality of the light is remark- 


able for its beauty and close approximation to day- 
light, giving to colored objects their true appear- 
ance. This property makes the lamp especially desir- 








Fig. 2, 


Fig. 1.—Heater Tubes and Glowers. 


iin 
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able in stores, art galleries, drawing-rooms and the 
The absence of shadow, the steadiness of the 
simplicity and low 


like. 


light, the cost of maintenance, 





Fig. 5.—Six Glower Lamp—Out Door Type. 

together with its high efficiency, commend the Nernst 
lamp strongly to the lighting world. Depending as 
it does solely upon the heating power of the current, 
it can be used on circuits of 3,000 alternations. This 





Fig. 3.—Parts of the Single Glower Lamp. 


more than any other fact wil! cause it to displace the 
are lamp. 

The incandescent 
a low temperature, and 
be employed to raise its temperature before current 


filament is a non-conductor at 


therefore some device must 


wen Sy 
Holders for the Six, Two and Three and One Glower Lamp, Showing an 
Aluminium Plug Ready to be inserted. 
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can pass through it. Accordingly, a platinum re- 
sistance called a “heater” is provided for bringing the 
filament to a conducting temperature. The peculiar be- 
havior of the filament or “glower,” as it is commonly 
called, with reference to voltage and current, has given 
rise to the necessity of a steadying resistance. As the 
current in the glower is increased, the voltage across 
its terminals rises; at first rapidly, and then more and 
more slowly to a maximum, beyond which it again 
drops off with increasing rapidity as the current and 
resulting temperature through the glower continue 
to increase. Beyond the point of maximum voltage 
the decrease in resistance of the glower is so rapid 
as to make the current difficult of control. In fact, 
without the employment of a steadying resistance 
the conducting filament would rapidly develop a short 
circuit and flash out. This tendency is counteracted 
by placing a steadying resistance, or “ballast” as it is 
called, in series with the glower. Such an arrange 
ment keeps two points, between which is the glower 
and steadying resistance, at a constant potential and 
consequent steady curre-t; in other words, the steady 
ing resistance as placed in the actually constructed 
lamp rises in temperature and increases in resistance 
by as much as the diminishes. There are 
then three elements to be described—the glower, 
ballast and heater. 

The glower for a 220-volt lamp is about 25 milli 
meters long and 0.63 of a millimeter in diameter 
It is made by expressing from a die a dough made 
of the rare earth mixed with a suitable binding ma- 
terial, cutting the porcelain-like string thus made into 
convenient lengths, drying, roasting and finally attach- 
ing lead-in wires. Embedded in the ends of the glower 
are platinum wires ending in beads, so that any ten 
dency on the part of the glower material to shrink— 
repeated heatings produce this effect; clay is the com 
mon substance that exhibits this property—can only 
result in tightening the contact, and maintaining 
intimate union between the platinum bead and the 
glower. To the platinum beads are fused short lead 
wires of platinum, to which in turn are fastened 
conducting wires ending in aluminium plugs, A 
bundle of the glowers is shown in Fig. 1. The glower 
is about as strong as a piece of porcelain of the same 
size, and it is difficult to break a short section. When 
properly made the voltage of the glower changes but 
slightly during its life, the tendency being to rise 
from two to four per cent in eight hundred hours, 

It has been mentioned that the use of a steadying 
resistance is to keep the current in the filament con- 
stant; it must, therefore, act immediately or it is 
useless. As designed to meet this exacting require- 
ment it is unique in construction and wholly effective 
in keeping the glower at a constant temperature 
Iron wire is mounted in a small glass tube filled with 
an inert gas, so that no matter what temperature the 
It would oxidize 


glower 


iron takes it will not be affected. 
were not the air in the tube replaced by a chemically 
inactive gas. One of these is employed for each 
glower 

As already mentioned, the glower is non-conducting 


when cold, and means must be provided for bringing 
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Fig. 4.—Gripping the Holder Without Disturbing the Glower, 








it to a conduct temperatur Che heater a now 

constructed ( t if porcelalt tule ( 

wound with a fine platinum wire, pasted wit! ment 

the latter serving to protect the platinum from th 

intense heat of tl glower!r These tube ire vO 
for 110 volts and ar onnected in pairs of two it 
series according to the ervice the on twe i 
three-glower lamps taking one pair and the ix 
glower two pair These heater tubes are mounted 
on a porcelall upport in ich a manner a to be 
readil iccessible rhe life of the heater i irpri 
ingly long n fact, i so lasting that it cannot be 
considered a i repair part Fig. 1 shows a num 
ber of heater tube In Fig the left-hand illustra 
tion shows four heater ind the overlying glowers in 
close proximity 

The lamp i tutomati 1 necessity in the lighting 

world It requir a itout to disconnect the heater 
from the circuit a oon a the glower shall have 
lighted The itout is a magnet-coil which actuates 
a pair of keeper breaking the circuit From the 
position in which the utout is placed in the lamp 
it must operate at rather a high temperature and 
without possibility of failure It must, therefore, be 
heat-proof, the contact must not weld, and the moving 
member should not hum on alternating current 
Severe as these requirements are, they have been met 
in a most effective and satisfactory manner by em 
bedding the coil in cement, by making the contact of 
silver, and by suspending the moving member from 
a single point of support 

The lamp is suspended by an I-bolt. which bei: 
removed allows of immediate acce to the inner part 
of the lamp On removing the I-bolt the ho ng 
comes off and we find the teadying resistance-bottl« 
placed in a semicircle around the itout Che 7 
nections are made with small aluminium plug mn 
the ends of the inner connecting wires, a proced 
which avoids the troublesome setscrew All pa 
are mounted on porcelair in fact, the lamp conta 
no combustible material whatever The heater ind 
glowers are attached to a removable piece o holder 
The design is such that the heaters backed by a por 
lain disk are immediately above the glower 1 dispe 
sition of parts that conducive to efficiency in s 
vice The glower ind heater ire attached to the 
binding posts of the holder by mean of small alu 
minium plugs The holder carris the heats ul 
the glowers Electrical contact is provided ft these 
by contact-prongs, which, when the holder is pushed 
up into the lamp, automatically make the desired 
connections A small glas globe, called the heate 
case is held by spring clamp iround the glow 
and serves to retain the heat and thereby decrease 
the efficiency of the glower Che imps are made of 
from 50 to 2,000 indle power There is one ow 
in all lamps of 0 indle power ind the num 
increases up tq 30 f the 2,000 candle power 

> +o em 
incertng Notes, 

lwo compress i irs have been placed in ry 
on the North Clark Street line, Chicago, II rhe i 
used after 1 P. M. when the ible stops running rh 
reservoirs in these ire hareed to a pressure of 

0) poune t 0 e incl the worth x pre ire 
is 150 pounds to the quare inch The cars are charges 
on every downtow trip 

The much-discusse juestion of American versu 
English locomotive vhich occupied a great deal of at 
tention the past summer, is dismissed, for a time at 
least, by The EK Londotr n these word in 
the United State conomy of fuel i i secondary con 


sideration There has been a large consumption of 


oil, and rather heavy repairs because the workman 
ship is not equal to that of British locomotive nor 
does it pretend to be In a very short time trouble will 
begin with the fireboxes because of the intense com 
bustion required to make steam, but there is nothing 
inconsistent in thi with American practice rhe 
engines were very cheap, they have done their work 
and have tided the company over by prompt delivery 
but it is unfair to compare them with English loco 
motives made to use little coal and oil, to last long 
and require few repairs Probably price for price 
the American engines are as good as anything that 
can be made in this country 

English railway men recently visiting us say that 
there will have to be a great change in their own 
management as regards loads hauled by one engine 
citing the case of American engines pulling 1,500-ton 
loads as against their own with capacity for only 300 
tons. Fifteen hundred tons is no load for an Ameri 
can engine built for the work: more than double this 
quantity has been hauled at 15 miles per hour by en 
gines built at Schenectady As to the heating surface 
of American engines, it was thought that the limit 
had been reached in these same engines 00 square 
feet, but the “Soo” line is having 74 “decapod bruit 


which will be the largest in existence 
pounds, with »,400 and 5,800 square 
surface, 


weighing 236,000 


feet of heating 
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Prot, Rowland’s Telegraphic Inventions, 
rhe ite Prof. Henry A. Rowland filed in the 
[ ted States Patent Office applications for patents on 


telegraphik 
rhe 


transmitting 


improvements, which have recently issued 
of 


messages over an alternating-current cir 


one invention provides an improved method 


cuit by selecting for each signal character a 


of the 


or pre- 


determined number current impulses and modi 


fying them by changing their polarity, but otherwise 
maintaining their form and characteristics Prof 
Rowland also contemplated the division of the line cur 


rent impulses into groups, each of which corresponds 
to a character or signal A predetermined number of 
the impulses are reversed in sign, the order and re- 
lation of the reversed with respect to the normal im 
pulses of a group determining the signal or the char- 
acter of the code In carrying out this invention a 
mechanism is introduced into the alternating-current 
reuit | whi th connections of the source of al 
ternating current may be reversed at any moment, 
oO as to reverse the polarity of any desired impulse 
or a number of impulses By reversing the wave 
tea f itting it out, as Prof. Rowland formerly 
n e adjacent impulses of a group may 
fort nation when received upon a polarized 
¢ ¢ t I h could not be obtained with the 
t tT ‘ 
Another ir tion of Prof. Rowland’s is a multi- 
plex printing telegraph of the synchronous type, in 
ch th t nsmitting and receiving instru 
ment ( nt led by synchronously-operating 
‘ I I m is adapted to be used with 
in ternating line- rent, which is employed both 
tting sig ind for producing synchro 
tior rhe advantages to be derived from such 
i i n of the alternating current are many 
An altern r irrent in be sent over a line to a 
r ‘ lista without any change of form of its 
i pulse than any other current Conse 
jue! ig in be transmitted to great dis 
vithout elaying or repeating them More 
t e practically no diminution of speed 
vitl , listance The synchronous motion 
ind maintained between continuously 
ving or rotating parts as contradistinguished 
! he intermittent motion of “step-by-step” tele 
ipl In Prof. Rowland’s invention the inertia of 
the movi part itilized in steadying their motion 
ind in m t chronism, whereas in the step 
y-step device he inertia is entirely gotten rid of, so 
hat if ym the current which operates the 
tep-by-step de ‘ hould be interrupted, the motion 
of the ‘ ‘ vould be arrested accordingly 
Prof. Rowlat ilso invented an improved form of 
print ! hine y which telegraphic signals can 
be trar ! into typographical characters and printed 
n page f I heets of paper rhe paper upon 
Which the iracte! ire printed is delivered to the 
printer-ca i either from a roll, in single sheets 
or in ar the onvenient manner rhe printer-car 
ize, act 1 by iitable spacing mechanism, moves 
th pape ep-by-step under a continuously-rotating 
type-wheel til the end of a line is reached, -when, 
by the peration of a lining mechanism, the paper 
fed ul ew e is formed, and the carriage is 
returne to ) nal position rhe carriage may, 
howeve tne to reverse its motion or return 
to its ¢ i! position at any desired point of its 
travel rl iracte are printed by an electrically 
operated plat h is caused to strike the paper 
and bring it ! ict with the proper character on 
the type-whee i combination of signals re 
ceived Ir o accomplish this, as well as to 
actuate the pace iner and other electrical devices 
of the printer, Prof. Rowland employed circuit-com 
bining device somewhat similar to those described 
in conne with h multiplex printing-telegraph 
Owing to the weight of the printer-carriages and 
paper-carrying device hitherto used in printers of 
this general character some difficulty has been en 
countere¢ n moving these devices fast enough, since 
they are usually low in starting Prof. Rowland 
obviate thi lificulty by making the carriage and 
other traveling parts extremely simple and light 
—> + Oe 
At t} entrance to the harbor of Genoa, Italy, there 
is ar tylene lighthouse, which has been established 
vo yea In that time any experiments have been 
tried vhicl o to prove that it is superior to elec 
tricity Phere one of this type at Tino, forty miles 
from Genoa. which cannot be seen from there, whereas 
the acetylene is plainly visible; the latter is by far 
the cheapest, costing only $250 per annum, against 


$5,000 for electricity. 
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Brief Notes Concerning Patents, 

Prof. William Duane, Professor of Physics at the 
Colorado State University at Boulder, has been re 
cently granted a patent on an improved system of 
transmitting messages over a wir it is said that 
as many as eighteen n ie in be ent back and 
forth at the same tims y tl new method 

Cassius A. White f Rome, } \ the inventor ot 
the mop-wringer whicl eal iis name and which 
reaped him a fortune lied on December 8, aged 57 
years. The mop-wringer busine established by him 
at Jamaica, Vt., i i earried on, having been or- 
ganized into a corporatior n | etirement over a 
year ago 

George De Groat, a letter-cat connected with the 
post office at Morristown, N. J., } been granted a 
patent on a recording 1e\ fo. etter boxes This 
consists of an electrica nection 1 ntained with 
the main office, by meat f hic) t can be ascer 
tained at all times if the ections have been made 
according to schedule An a m given when apy 
effort is made to rifle tl box ts contents 

Jacob Olinger, a farmer living on the National Pike 
not far from Springfield, Ohio the inventor of an 
automatic oiler to be applied to the disks of grain 
drills, harrow nd m machine which is said 
to be a great convenience to those making use of these 
implements Briefly, it consists of hollow bearing 
which is kept at all times filled with oi Mr. Olinger 
recently sold a shop-right to the ynas Manufactur 
ing Company for $3,000 and a royalty on each machine 
equipped with the device 

Anna Catherine Draper, who died on December 12 
at her home in Hastings, N. \ i to be the first 
woman to have her photograph taken Her brother 
Dr. John W. Draper, invented an improvement on the 
Daguerre process by which t time of exposure was 
cut down from one hour t xn te ind this made 
photography available fe | I ire Upon the 
completion of his process tl first | made wags 
that of his sister whicl vas « I h great 
interest rhe original is now ! posse on of the 
heirs of Lord Herschel 

Prof Charl Wa ingtor Wyt vho ittracted 
a great deal of attentiol les in Denver 
by his claim of having ered a proce for profit 
ably extracting fine old f ext w-grade 
ores, died very sudder i \ | f ust as 
preparations were being « ‘ to put h process 
into commercial use He fifty-f patents covei 
ing his discovery, and at the t e wa tricken 
he was superintending the inst ition of the new 
plant Hi secret, how gether 
for a description of it w vy himself was de 
posited in the safe of tl om] 

William Gee, of Ne SS5 1 Street, Philadel 
phia, who wa he vento f the earliest 
powel looms fo weavil ot t nd dead on 
December 6 beside an it ti ‘ ! was put 
ting the finishing troke r} e ow for knot 
ting fringes in upholster f n operation 
which has been done hand On the 
day before he had to f I lowing bout 
the wonders of thi ma ne t l to come 
around the next day, wher would 
be in operation Ewing alle ! t he en 
gagement and found the invent lea n t floor 
where he had just been discovered by \ rhe 
deceased was the inventor of a number of otl loom 
improvements 

Josef Hofmann, the pianist, take hi creation 
in the shape of automobilir He has developed not 
only into an experienced chauffe but o into a 
designer of several automobile improvement On 
his arrival in this country a tim o he at 
once applied for a patent form of engine 
Gasoline and steam Are f omewhat 
peculiar way in this design { n id in rela 
tion to his inventior While ¢ oline i ed, it 18 
not a primary power! It to generate a high 
steam power, which steam is itself the motive powel 
of the vehicle In the tean er of the ordinary 
type the heat surrounds the c of pil containing 
the water. Gasoline exploded in these pipes creates 
a tremendous heat, transformil he water instantly 
into steam 

A company has been organized at Harttord, Conn., 
for the purpose of manufacturing a yearly-wind 
clock, the invention of David Vauthier, a Frenchman 
who has been residing in Hartford for several years 
H. D. Mildeberger, a well-known lawyer of that cit) 
is the president of the company, and he has in his 
office a clock of this kind which was wound on Janu 
ary 4, 1900 It has been running without nter 
mission ever since rhe movement 1 iid to conta 
but one heavy spring, which is placed within a drum 
or barrel This drum is equipped on the outside with 
a ratchet-gear connecting with the train The drum 
revolves but once a month, and consequently makes 
but twelve revolutions i the course of the year. 
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Some Curious Inventions. 


The editor of our French contemporary, La Vie 
Scientifique M. Max de Nansouty, describes in a 
rather entertaining manner some curious patented 
inventions which have recently come to his notice. 

One of the patetits which attracts his attention has 
been inted to the Improved Electric Glow Lamp 
Compan of London, for an improved process of 
treating incat t lamps to obtain peculiar light 
ing effec the oute! irface of the bulb is coated 
with a mixture comprising an alkaline silicate, silicon, 
eryolith, and any desired mineral color Depending 
upon the particular mineral employed, green, red, 
orange or any colored light is obtained by the trans 
mission of the ray through the coated glass 

Linen has always been proverbially known for its 
softness to the touch, but two inventors, MM. G. 
Florin and H. Lagache lesire to make it still softer 
to the touch and theretore ibject it to a very peculiar 
process When the linen has lost some of its softness 
by the chlorine jleachir precess it is first treated 
with an kali, whereby the acids which it contains 
are net Phe inen is then immersed in an 
aqueou oluti containing the salt of a tetravalent 
meta! At t t tment the linen is exposed to 
the ail ! ’ oft as can be desired 

In ord Oo! ler wall paper impermeable to the 
moisture " ooze through the walls of a 
dwelling, Wilhelm Antony has taken out a German 
patent for a proce whereby the paper is enabled 
to withstar the tior water Unsized paper is 
treated witl olution of rubber in petroleum, and 
then with a imphorat ition of collodion Not 
only ! iper impermeable to water, but it will 
also re tt of microbes and fungi 

It is 1 i the easiest matter in the world 
to sl I Sometimes too much water, 
and s« oO used Sometimes the 
boili ole ometimes it is not violent 
enoug! in a German patent W. Olschewsky states 
that tl i ry nicely controlled by add- 
ing fir cklime 

A new method of p erving eggs is the invention 
of C. Utesche The eggs are first given a thin coat- 
ing of paraffine and are then immersed in lime water 
The proce i ( mple that the inventor maintains 
that its effectivene can be easily verified by actual 
experime 

A formula for a bleaching agent is given in a recent 
American patent The vegetable fibers to be treated 
are impregnated with a solution of soap or a silicate, 
caustic soda, oil and water The fibers are then 
subjected to the action of steam According to its 
inventors, Charles F. Cross and G. A. Parkes, of Lon- 
don, this proce bleaches rapidly without in any 
way deteriorating the goods 
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AN AUTOMATIC CAR TIPPLE FOR MINE RAILWAYS. 





4 mean for automatically dumping railway-cars 
successivel) the ibject of an invention for which 
the firm of Miller & Geske, of Seattle, Wash., have 


received a '’nited States patent rhe novel feature of 
the invention a tipple of such construction that one 
car is automatically pushed off the tipple by the car 
next following, which latter car is then dumped in its 
turn 

The tip) ompt counterbalanced rocking 
cradle, tl rail-sections of which register with the 
track-rail Wheel-chock ire pivoted vertically on 
the cradle so that they may swing into and out of the 
path of the whee The chocks are pivotally con 
nected by links with a eeve on a longitudinally-re 
ciprocal, spring-pressed rod The spring-pressed rod 
holds the cho normally in operative position. At 
the rear of the rod a roller is carried, engaged by a 
tipple lever fulerumed on the bed of the road 

Each tipple on the line is designed to be actuated 
by an operating ve! Each operating-lever is con 
nected by a cord with the first-mentioned tipple lever 
The tipple-lever furthermore carries a cord connected 
with a cra on a rock-shaft mounted in the bed of the 
railway and iving an arm arranged to be struck by 
the car and throw1 Owl 

The rail-sections of the tipple and of the main track 
may be rigid held together by latch plates mounted 
to slide at each ide and connected in pairs rhe 
latch-plat pivotally connected by links with the 
previously entioned spring-pressed rod, so that they 
are normally thrown into inactive position 

When an operating-lever is pulled to the left, the 
tipple lever thrown so as to move the longitudinal 
rod against pring, thus throwing the chocks out 
ward and th latch plate into active position The 
cradle is tl idjusted so that a car may pass over 
it unobstructedly, and is also horizontally locked. This 
movement of the operating lever slat ks the cord ex 
tending from the tipple lever to the crank of the rock 
shaft, thus permitting the crank to fall so that a car 
May pa over it But when the operating lever 
is thrown to the right, the tipple lever will be allowe 
to assume the position which will permit the chock 


to swing inward into active position and the latch 
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plates to move backward into inactive position unuer 
the influence of the spring-pressed The cradle 
will be allowed to tilt. When a car rolls on a 
tipple thus adjusted, it first strikes the upwardly-pro- 
jecting arm of the which time the 
will be active position and 
the chocks moved out. When the arm has been passed, 
the parts will return to their positions and the car 
in rolling on the tipple will engage the chocks and be 
arrested. The loaded car will then be dumped by its 
weight, and returned by the counterweight when emp 
tied. When the next car comes along, the upwardly 
projecting arm will be again thrown down, the chocks 


rod. 
then 


rock-shaft, during 


latch-plates thrown into 


ee 








THE MILLER-GESKE AUTOMATIC CAR TIPPLE. 
and the 
strikes the empty car, and before the 
be driven off 


momentarily opened latch-plates operated 
The loaded car 
chocks can the empty car will 
the tipple 


tipple, stopped by the chocks, and dumped. 


move in, 
The loaded car will now be passed onto the 
The entire 
action is automatic, it being necessary only to lock or 
unlock the actuating the 
The 
tract the favorable attention of 


tipple by operating-levers 
and 


mining engineers and 


invention is certainly ingenious should at 


contractors engaged in excavating 
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A NEW ROTARY ENGINE 


Chief among the difficulties which have stood in the 


way of the production of a successful rotary engine 


have been those of providing a 


steam-ports for the 


satisfactory form of 
admission and 
trol of the steam, and a suitable sliding abutment to 
support the reaction of the steam within the cylinder. 
The 
vented | 


valve-gear, con- 


accompanying engraving of a rotary engine in 


y Robert Sanderson, of Halcyon Hot Springs, 


* 

















THE SANDERSON ROTARY ENGINE, 


27 


B. C., Canada, shows an ingenious attempt on the part 
of the designer to overcome difficulties, The 
piston, B, is fitted steam-tight within the cylinder and 
is provided at both of its faces with V-shaped cam 
shoes, formed by rods fastened to the piston 
and curved inwardly toward each other. At the upper 
part of the cylinder casings are arranged in each of 
which sliding gates, C, are fitted. These gates move 
toward and from serve to 
eylinder so as to 
pressure. 


these 


each 


each other and close the 
form an abutment for the 
The approach of the piston is utilized to 
throw the gates into open position—an end attained 
with teeth meshing with the 
teeth of pivoted cams, A, arranged in pairs on each side 
of the gates. As the piston approaches, the cam shoes, 
F, will spread the cams, A, thereby moving the gates, 
C, apart to allow the passage of the piston. The gates 
are returned to their normal position by means of 
springs which are not shown in the engraving. 

The valve mechanism employed to control the steam 
two earrying which 
feed-ports arranged in the cylinder at op- 
posite sides of the gates. The valves are moved by 
connecting-rods attached to the valve-stems and to 
an eccentric-strap working on an eccentric fastened to 
the engine-shaft. The throw of the eccentric can be 
regulated by an arm working with a quadrant held on 
the cylinder and disposed eccentrically to the shaft, so 
that by the adjustment of the arm the eccentric will 
be regulated to increase or diminish the movements of 
the valve. into one of the valve-chests, 
depending upon the direction in which the piston is 
to be turned. Exhaust-valves are provided which are 
thrown in time with the valve regulating admission to 
the two valve-chests 


steam 


by forming the gate, C, 


comprises steam-chests, valves 


command 


Steam is led 
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Improvement in the Goldschmidt Method of 
Alumino-Thermic Welding and Casting. 

The Goldschmidt process has the disadvantage that 
it generally requires the use of skilled labor, especially 
for the welding of rails. With a new modification 
which has just been made public, an ordinary workman 
can easily effect a good weld; and the time required 
for making the mold and running the metal need not 
be greater than that necessary for jointing a rail, in- 
cluding bonding with copper by the usual method. The 
“thermit” mixture (of which 1 kilogramme yields 450 
grammes of molten iron) is placed in a crucible made 
of iron plate lined with refractory material, mounted 
on a substantial tripod and closed at the bottom with 
one or more smal! iron plates, according to the quantity 
of “thermit” used. The “thermit” is covered with a 
layer of kindling or priming mixture, and an tron plate 
having a central through which the charge can 
be ignited by means of a fuse, is placed over the whole. 
The crucible thus prepared is placed with its tap-bole 
immediately above the gate of a refractory mold built 
around the ends of the two rails to be jointed, which 
are so clamped together that the surfaces to be welded 
When ali is ready, the 
seconds the contents 





are pressed against each other 
charge is ignited, and in a few 
of the crucible should become fluid, and meiting away 
should flow into the moid 
In this process it is the 
and the molten 
last, in 
stead of first as in the older teeming The 
method lends itself well to the jointing of rails already 
laid, and insures a sound electrical contact; it is of no 
for raiis of which the ends are worn, as it 


the supporting iron plates, 
and make the required joint 
molten iron which first enters the mold 
corundum slag floating on the top passes out 


process 


use, however 
checking the 

The 
plied to the welding of tubes, as the hot metal is liable 


does not assist in hammering of the 


wheels on the rails process cannot well be ap 
to melt its way through the tube at first contact; It is, 
however, very suitable for the repair of broken shafts 


or axles, and is especially recommended for use on 
board ship, as the appliances required are exceedingly 
simple and convenient 
—2 +10 we 

The temperature of the electrical incandescent lamp 
has been determined by the French physicist Janet, of 
To preserve the heat 
carbon filament of the lamp is 4 
since the filament is separated 
the atmosphere by a vacuum, Janet has deter- 

from investigations with four different 
lamps, that the filaments attain a temperature varying 
from 1,610 to 1,720 deg. C It is remarkable that so 
high a temperature in an incandescent lamp radiates so 
little heat. radiation is sufficiently 


pronounced to bring water to the boiling point 


the Paris Academy of Sciences 


radiated from the 
matter of great difficulty 
from 


mined made 


Nevertheless, the 


In order properly to harden small articles made from 


steel it is necessary to treat them individually in a 
manner that requires experience and skill. Even un- 
der the most favorable circumstances considerable loss 


unevenness in harden- 
Charles J. Johnson, has 
submerging an article, after it has 


is entailed, due principally to 
ing. A St 
discovered that by 


Louis inventor, Mr 


formed, at a cherry red temperature, in a solu- 


resin 


been 
tion of sal soda water, and animal oil, all dif- 
ficulties 


its proper durability, strength, and elasticity. 


are overcome, and that each article is given 
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RECENTLY PATENTED INVENTIONS 


Agricultural Implements, 








HiAY ANT STRAW STACKER ROKRERT 
(jnis wot Carr, Col Mr. Griswold has devised 
it portable machine for carrying and unloading 

e ha ind straw In the construction of 

! machine a plvoted carrier is included, 
I perates back and forth upon a body 

" This body se lon in be moved from 

' Dp and beld firmly in its adjusted 

hon 

COMBINED RAKI ANID STACKER 

j HW, Jal Miami, Tex This inven 

pr ibe ih «rake for hay, which can 
med for iliing the hay on a wagon or 

ng it nh a stack rhe combined hay rake 
ncker mprises a frame consisting of 

“ para | bars having a tongued and draft 
ittachment at i front end and a frame at its 

’ end projecting at right angles At the 

ont immed rear ends upporting- wheels are 
' i ! and at the outer end of the right 
migularly projecting frame a supporting and 
driving wheel | inounted iver this wheel 
i single tatable mast is erected, on which a 
rake | ilably supperted and arranged to 
rotat therewith A holsating- rope, a wind/ass 
and gears are provided, the gears being actu 


ated by the running wheel under the mast 


for the purpose of raising and lowering the 
rae 
CHECK. HOW ATTACHMENT POR CORN 

PLANTERS Mivis ¢ Ronerrs, Holdenville, 
Indian Territory Combined with a main 
frame having rear upporting wheels, furrow 

openers, and vertical guides at the front are | 
marker wheels and their axle, which axle tis 
arranged to play vertically between the guides, | 
fm the axle a toothed wheel is fixed An 


lower 
slotted 


elongated lantern-wheel, pivoted at its 


end, has at fts upper end a vertically 


which receives the axle and allows It to 


ally The 


wulcde 


play verth seed dischargers are oper 


sted by means of a tappet-wheel fixed on the 


shaft, and a cam fixed on the 


of the 


ol discharger 


lower portions lantern-wheel and ar 
engage the 

STRAW STACKER 
RATOR James ¢ Cap 
! Monnais, Jt 


tion if a 


ranged to tappet 

AND CHAFE 

ornhers and 
Tenn Ihe 

hment for a 


SEPA 
NATHAN 


inven 


thresh 
te chaff 
| 
i 


Franklin 


pheumatic atta 


ing machine, and is arranged to separa 


from the straw, and deposit them in 


stacks Ihe 


to which a 


separate 


straw-drum 


a chaff-drum to 


machine consists of a 


passage leads, and 


which a passage also leads Fans are located 
in the drums and independent straw and 
haf’ chutes are connected with the respective 
drums, whereby straw and chaff are separated 
from each other within the threshing-machine 
to be deposited in different piles 
Kngineering Improvements, 

reno WILLIA NEWMAN Alexandria, &S 
I) hie tool, for removing flues from bollera, 
omprises a driving shoulder or ring, the dl 
imeter of which does not exceed the external 


removed, A 


diameter of the tue to be tapered 


guide extendas beyond the shoulder to operate 
in the fue In peration the driving- shoulder 
is fitted in place and the ipered guide slipped 
» against the driving shoulder and secured 
by a nut rhe tapered guide serves to direct 
the shoulder or ring against the end of the 
flue “) that i can operate as a ram 
BEARING- ADJUSTER FOR CONNBDCTING 
hobs CHARLI KE. Kester and CHar.es R 
M ne ililisboro il A gibt and key are 
sually employed for tightening § the strap 
iiding the brasses which constitute the bear 
ing of a mnecting rod on the wrist-pin of an 
engine crank l ijust such a bearing neces 
itates the topping of the engine The pres 
ent invention permits this adjustment o be 
made without stopping the engine or reducing 
iis load or speed Two wedges are employed 
which wk in frictiona ontact with inelined 
. faces on the f the halves of the bearing 
ty adjusting these wedges toward or from 
each other the waring is tlehtened or loos 





ened 4 acrew-shaft and worm-gear serve to 
mperate the wedges simultaneously 

| 

Kaliway Contrivances, | 
ELECTRICAL SIGNALING DEVICE FOR 
RAILWAYS Wintiam A. FARRELL, Wellsville 
N. ¥ Should a switch be open, the mechan 
jem provided by Mr. Farrel! will sound an al 


arm in the locomotive and also in a station 


attendant in a station 
and signal 


crossing or 


or switch-tower An 
tinake 


the engineer 


testa for open asawitches 


appre 
where the 


can 
when aching a 
arriving at a locomotive 


be sounded 


point 


whistle is to 


| 


and is with a radial arm 
through the 
with a handle for 
it lengthwise to 


AUTOMATI( 


provided 
lugs, and 
and sliding 


engaging the 
shaft 


and 


slots 
rocking the 
engage the lugs 


COUPLING Louis BormaUuLt 


extending 


Kue Chateaudun 51, Chartres (Eure-et-Loire) 
France rhe draw-head is provided with two 
inversely arranged bolts, which are joined by 
an adjusting balance-lever, so as to neutralize 
the disturbing effects of shocks rhe draw 
head is connected with the draft-bar by an 
extensible frame having a compensating buffer 
spring, which prevents any play between the 
several parts connecting the draft bars of two 
adjacent cars A controlling device for the 


unlocking of a 
kept) unlocked 
without 


bolts permits not only the 


coupling, but also its being 
The coupling 


modifications to the 


can be adapted any 


railway-cars at present in 


use fitted with couplings having screw tension 
rods 


BLOCK LArAYeTTE W 
Ariz. Ty The 


Inventions, 





JOUNSON ‘rome, 


invention relates to ai block 


of that class known as snatch blocks in 
which parts of the framing or shell of the block 
are movable to permit a rope to be engaged 
with the sheave without necessitating the 
reeving of the rope through the block ro 
this end the invention comprises a block with 
a swivel-eye, serving not only to sustain the 
block, but also removably to engage the rigid 
portions of the block, so as to hold the rope 
properly in the sheaves 

MATCILILOLDER ANTON I ANDERSON 
AND Car. F. Ilieren, Jamestown, N. Y his 
j} novel simple match -holder Is adapted to hang 
upon an upright support and is capable of 


holding a considerable number of matches 


which can be onveniently and safely removed 


from the holder at its lower end one at a 


time or in greater number if desired Means 
are provided for scratching the match 
FISH-TRAP WitniaAmM J. INMAN, Russell 
ville, Ky rhe trap is constructed of a texible 
transparent " semi-transparent substance 





The best material adapted for this purpose ts 
sheet celluloid It is tough and not liable to 
| breakage, and, being transparent, readily ex 
woses the bait and is Itself partly or wholly 
invisible. so that it does not frighten the fish 
as much as other material 

SWIMMING DEVICE tyron J Hoorn! 
Portland, Ore rhe swimming device com 


prises a body to which two wings are hinged 
limited in their upward and downward move 
ments Such a device is arranged for attach 
ment to each arm and extends from the elbow 
to the wrist The device may also be a 
tached to each leg, and extends from the knee 
to the ankle rhe swimming devices’ permit 
the swimmer to make rapid progress through 
the water 

HEAL-RES' Joun R Kink Kast 14s 
Vegas, New Mexico The head rest is to be 
used in rallway-cars rhe rest consists of a 
base-plece securable upon a person's shoulder 
and hollow longitudinally-slitted post erected 
upon the base-plece A standard is slidable In 
the hollow post and is held at a desired polat 
of adjustment by means of a clamp on top of 
the post An offset projection is carried on 
the upper end of the standard rhe offset end 
of the standard is secured upon the head-rest 
block detachably 

PLEASURE-CANAI GUSTAV LD Parr 
Brooklyn, New York city The invention re 


lates to pleasure canals, and more particular 
ly to means for removing boats from a low 
water level to a relatively higher water level 
and for maintaining different levels of water 


anal The pleasure-canal consists of a 
wheel for maintain 
water at different 
locks 


water. The 


in the « 


water-way provided with a 


ing separate bodies of levels 
Adjacent to the 


conduits with the 


wheel are connected by 


bodies of conduits 


can be opened and closed at wilt lassengers 
may ride continuously, witheut vacating thet 
seats at the terminals for another rice rhe 
economy of power used is noteworthy 
Designs. 
ORNAMENTAI STAND EpMUND M 
SAETTELE, St. Louis, Mo The leading feature 


which the map of the 





consists of a globe on 


world appears, the globe being mounted on a 


base having a cylindrical bottom and two su 


perposed tapering concaved portions A sword 





and a pen project qbove the globe 
DRUGGIST’S LABEL-CASI ALEXANDER 
S. Bairp, Manhattan, New York city In or 


, t ont Os le iste s the selec 
FISH-PLAT! Aunert M. WILSON. Chero det » prevent p sible mi take in 1e BE 
. tion of labels, Mr. Baird has devised a box 
kee, lowa The object of this Invention Is to 
in which a continuous strip bearing the labels 
provide in connection with a fish-plate a simple ; - 
is to be mounted on a roll The label strip 
device operating to hold the plate firmly and : : 
passes before an opening so that it can be 
permanentiy in place rhe fish-plates are + bef ' @ 
sg “<> i) » yr t¢ o 
forced tightly against the rails by means of | "®@@ Defore being torn of 
set-serews, and exert a considerable pressure BAG FRAMES.-Stoney A. Keuuer, Man 
upon the fastening or tie bolts Thus the tie | hattan, New York city The bag frame is 
bolts are prevented from becoming loose, as curved at the lower edge and at the upper edge 
often happens through the constant pounding at the center At each side of the central 
of trains }eurve are two scallops The space between 
CAR-COUPLING Mark A. Brown, Dong-| the edges are embossed in relief The other 
las, Ga. Mr. Brown has devised a construc. | bag-frame has a_ three-scalloped lower edge, 
tion by means of which the coupling-pin is read-| 4&9 opposite-curved central dome and a curve 
lly locked tn its engagement with the coupling| ®t each side of the central dome, each of 
and readily detached therefrom The coup which curves join the outer curve of the 
ling device comprises a bearing provided with lower edge and of the ornamentation 
communicating slots, the walls of which form| Nors.—Copies of any of these patents will be 


& pair of tugs located In a staggered relation. 
A cylindrical shaft is journaled in the pearing 
900 Is tree to slide lengthwise and to roc 





, 


furnished by Munn & Co. for ten cents each. 
Piease state the name of the patentee, title of 
the Invention, and date of this paper. 


and other Books for sale by Munn & Co.. 361 Broadway, 
| New York. Free on application 
Inquiry Ne, 1859.—For a cutting machine for 


| chicory root 


Bestess and ‘Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
| wili find inquiries for certain classes of articles 
numbered in cousecutive order. If you manu- 
facture these goods write us ut once ond we will 
send you the name and address of the party desir 
ing the informaticn. every case it is neces- 
sary to give the number ot the quiry. 


MUNN & ©, 











INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


December 31, 1901, 


AND BACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.) 





Marine lron Works. Chicago. 


Inquiry Ne. 1835.—For the address of the Ligo- | 
hier Silicate Brick Company 


Catalogue free 


For logging engines. J. 8. Mundy, Newark, N. J 


} inquiry No. 1836,.-For dealers in engines for 
fe 


rry boat | 


(. 8" Metal Polish. Indianapolis 


1837.—For parties dealing in 
punchings iu large or smali quantiti 


Alcott & Cuo., Mt. Holly, N. J 
IS3S.—tor 


Samples free 


guiry Ne, 
armature 


WATER WHEELS 





small | 


inanulvcturers of 





bur ap | 


wiry Ne 
or gunnuy baguing 





Hradley 


1S839.—For 


stencil Machines A.J 


tn 


OL Beekman St, N.Y 


ulry Ne. manufacturers of the 








seif-lbeating tlattrons veated by gasoline 
Gasoline Lamps and systems. Turner Brass Works 
Chicago | 
in quit y No. 1840,.—For manufacturers of wire 
novel. te 


(lass paper-weigtts for advertising. Write for prices 





Acid and making same, 
glycocol-ortho-carboxylic, BP. Seidel 

\cid and making same, acylated indoxylic, 

Vorlander & Drescher G00, 582 
making acetyl-phenyl-glycocol-ortho 

carboxy Li I Bender 


acid salt of phenyl 





Veid 








Advertising device Kk. M. Bentley 
Advertising wheel \. B. Chubbueck 
Air brake, compressed, J, Lipkowski 690,065 
Alarm device W il. Clark GVOLO15 
Alkall chlorids, apparatus for the continu 

ous electrolysis of Gintl O00, 505 
A\ikall chlorids, continuously electrolizing, 

(rintl tT) 

\lum making k Everhart ono, 
\nimal tra; &. Mills oo 
Nuger hollow Wood CUO, 00S, ee 
Automobile driving gear, W. Van Wagoner. 690, 
Automobile gasoline ts vent for, L 

Kull 
Automobile running gear, W. J. & G. Lane 


ale and bex, car, J. R. Fleming 
protector, ¢ Hi. Smith 

i Hemenway 
brake and coast.r, G. H 
Hlatimond OAD 
machine, G. R. Ward GSO, 00S 6 











pis ee tate Wellebure. W. \ tying attachment for compressors, | 
Shuster 00,087 
Inquiry Ne. IS41.— For the address of the Mon Players, body protector for bas 
aich Varnish Co., also the Lilly Varnish Co | Gamble 600, 140 
brake, W. J. & G. Lane To 
Sawmill machinery and cuttita manufactured by the eutter and hates, J. B. Sluts w 
Lane Mig. Co.. Box Li, Montpelier, Vt 8 chalr, ©. W. Hieber Sl 
a | Bar seat or stool, Ehmann & Stueblk i 
quiry No. 1842 —bor manufacturers of kitchen | Rasket making machinery, O. Mergenthaler sy 
Com 1) 188at lee Batteries with charging circuits, apparatus 
Kigs that Run. Llydrocarbon system, Write St for controlling the connection of storage, 
N i Suren OS0,.050 


Louis Motor Carriage Co., St. Louis, Mo | 


| 
tnquiry Ne. 1843.-For manufacturers of full | 
size animale cf sheet brass or copper | 





veltios 


Buffalo 


For sheet metal stampings and ry Standard 


Seventh and lludson N.Y 


Iuquiry No. 1844, 
ers’ bathroom supplies 


Stamping Co 


For manutacturers of plumb 


| 

Ten days’ trial given on | 
Felix Daus Duplicator Co., 
uiry No, 1845.—For 


tr 
ing apparatus 


Daus’ Tip Top Duplicator 
N. Y. city 


5 Hanover St 


manufacturers of heat 





CANS — pint and 


by National Cement Co., 


Inquiry No. 1846,—For small acetylene gas gene 
rators for the use of street lamps, 


'y pint tin cans are manufactured 
Toledo, O. Write for prices | 


For SALE The patent right of a good-selling port 
able commode, Address Saunders Bros., Westerly, K. I | 


Inquiry No. 1847.—For manufacturers ot steel | 


hu 








Partner for a patented fermented milk food, apply | 
to M. L. Arakelian, 417 East 4th Street, New York City 


inauts y No. 1S48, 


to | borse power 


For manufacturers of engines 


b 


perimental 


Machine Tools of every description and for Ex 
Work call upon Garvin's, MY Varick, cor 
Spring Streets, N.Y 
' tivry Ne. 1S849.—For manufacturers of ma. | 
chines tor making Wrapped strings for pianos | 








Manufacturers of patent § articles, dies 


Quadriga Manufacturing Com 


abal Street 


stamping 
tools, light machinery 


pany, 18 South ¢ . Chieago 


Tnaqutry Ne. is5e, 


raliWay construction mater 


wer manufacturers of electric 


Designers and builders of automatic and spectal 


machines of all kinds. Inventions perfected The W 


A. Wilson Machine Company, Rochester, N.Y 
Inquiry No. 1831.—For manufacturers of sodiu 
For BALE Handsome U-passenger automobil 

coach ; also 2ton steam freight wagon. Both new. ¢ 


Francia Jenkins, 1108 Il at. N W.. Washington, Db. ¢ 
Inquiry Ne. 18352.~—For manufacturers of good. | 
sized bakers’ ovens | 


lhe celebrated “ Hornsos-Akroyd” Patent Safety Wii 
Engine is built by the De La Vergne Kefrigerating Ma 


chine Company. Foot of Kast 8th Street, New York 








Inquiry Ne. 1853. For manufacturers of smal! 
malleable iron castings 

Experienced draughtsman desires position. Gas en 
gines preferred, technical education. good references 
Address Draughtaman P.O, Box 73, N.Y | 

tnquitry Ne. 1854.-For a battery motor for run 
ning a sewing machine 

WANTED—l’atent articles of merit to manufacture 
and -place on the market Will buy or pay royalty. | 
Give full particulars, Address sidney Folder Co., Sid 


ney, Ohio 


Inquiry Ne. 1855. 
bts 


ya 


For manufacturers of ice 


WANTED.—Experienced draughtsman on mill ma 
chinery wand machine tcos Vermanent employment 
assured to rapid and accur te dr ughtsman Beth 
lehem Steel Company. South Bethlehem, Pa 

Inquiry Ne. 1856, For manufsecturers of small 


ticures of animals and persons of pa,ier maché 


EXPERIMENTAL MACHINE SHop.— We are not using 


our shepat present. \ ell equipped with lathes, shaper 


Villrent ose and power 
work. Billings 


woodworking machinery. etc. 
Fine place for 
Clapp Co., Boston, Mass 


very low automobile 


Bautterlos with 
device for « 
Suren 


lines, controlling 
storage, N. Hf 


charging 
onnecting 





henting engine, A. W. Cane 
































Kedsteads, folding metallic, G. A, Mellon G00, 168 
ell, BE. D. Rockwell 084 
telt cleaner, H. S. Hoey GSO, RN 
Bieyele, ¢ L. Horack USO OT 
Bicyele, FL HL. Pierson G00, 180 
Bieyele canopy J Anderson Ooo, S42 
Bicyele couater and brake, G. H. Hammond aso.oag 
Hilliard cues, self-chalker for, J. Bakerson ane. 
Hilliard table pocket, ¢ Fisher 00,0. 
tinder twine tension, ft D. Ring C00, 186 
Boat Ww BK. Motheral vO O20 
float or boat vehiel recreation submarine, 

J. Wilson oo,.2 
Book displayer, E. G. Nicewaner ono 
took for the game of golf, score, ¢ Sparks 600,125 
Bookbinding sheet, I Hager USO NTS 
toot or ah finishing machine W. Gordo OC DRL SS | 
tottle cooler, A Puffer oe 
Bottle, non-reusabl Rodenberg & Rendell, GS9.01 
ose stopper, J. S. Alston O00, 220 

Ottles, jars, ete manufacturing, ¢ Chris 

tlansson one: 
Box See Casting box 
Box handle, ¢ 8. Dome 00,247 
Brake mechanism safety, W. W. Harmon ano, 146 
Bridge lift, E. D. Cummings oxo Se 
Bridle bit, Craighead & Roberts Hoon? 
Breom, A. R. Wilson OSO,041 
Bubble blower, soap, ¢ W. & A. Mettler C00 028 





Bucket, dumping, t hk. Slick 
Budding nippers or tongs, Fo J. BE. Vollstedt 
Bung, expansible, G. Wo Bernauer 


jurial casket lowertng device, J. Bomgard 

her ONO, S47 
vessels and submerged 
Mason 
multiplying attachment W hy 
er toONth tte 


Caisson for repairing 
surfaces, D OSu0To 


Camera 


























mn er J. Beauchemin O80, 846 
Can r, R. W. Newton 00,118 
Cur ' railway, J. 1 ot net 7 
Car coupling, Lo L. Kiser 
Ca pling equalizer, I In ier 
Cur upling, railway R. B. Fiekenwirth 
Ca dumplt t iggaley 
Car illuminating apparatus, W. S. Hamm 
Ca railway, ¢ Vanderbilt 
Cars removable curtain rod for folding 

berths in sleeping, H. M. EBatabrook OAD NOS 
Carbids, producing | I Roberts aoocne 
Carbureter J s Lege 600, 503 
Carbureter vr mixing valve for explosiv 
engines, A. I Kull Hoo. ri2 
| Carding engine feeding device D. ¢ Fisher 600,260 
Carpet” renovators, attachment for pneu 
math J. S. Thurman ° G0, 084 
ime See Lamp or bulb case 
Cash register, | Ht. Jahnez GSO,071 
Casks used in brewing operations, constru 
tien of union, W. Cutler Lees 
ister, furniture Jones & Rape “nt 

asting bex, L. Grossman LD 

hal drive, TL. Renold pL 

hain, driving, H. Renold ane 

hair, 1b A. Farish oo, 104 

hange shide J. G. Hendrickson 600, 280 

bart, adjustable sleeve, HH. ¢ Wilson 600,214 

hatelaine hook, I are OSD, 005 

heck, ete and writing fabric for same 

bank, C. M. Higgins 600,148 
ar tuck crimper, J. Llaines 

Cigarette machine pasting device, R E 
Rosewarne 

Cinder guard, Morse & Tugglk 

Clamp, G. W MeWwenzte 

Clamping device J. S. Copeland 

Clamping mechanism, R. R. Osgood woo.o74 

Clasp, M. Rubin GSO,018 

Clay separating apparatus, G. D. Snyde 

Clock case, W iN Menns 

Clothes clamp, W A. Hines 

Clothes line puller, G. W Diepold 

Cluteh mechanism, ratchet A. Clausing 

Clutch, reversible Vv. 1 Judson 

Coffee or tea pot, J. A. MeBridk 

Coffee pot, A. M. Amos 

Colander, A. M. Enazler 

Collar, apparel, ¢ A. Seriven ‘ 

Collar, shirt, Mapes & Minor G90, 407 

Composite perforated material, H. Parker 600,051 

Conductor and resistance cord, combined 


Inquiry No. 1857.- For 
br iding covering on cable 
electric single lamp cords 
around 


braiding machine for 
formed } seven No ® 
one in center, the others 





The Exce'sior Machinery Co.. « 


London, England, proprietors of inventions in special | 


machinery. are prenared to develop, exyloitand nego 


“inventions, protected in Great 


undertake the exhibit 


tiante the sale of potent 


Britain and Furope, a se opent 


andesale of any ¢ as« f machinery leving spacious 


warehouse and showroom accommodation with power, | 
ete. 
iry No. 1858.—For dealers in Parson's steam 


turbines 








1?” Send for new and compete catalogue of Scientific 


Inquiry Ne. 1860,—For machinery for grinding | 


mineral paint 


For » machine to cut 


Inquiry No. 186 ot. 
Also for 


rolis for music ng over rolis. 
punches suitable for such work. 


pc per 
band 


I iry + 1863.—For manufacturers of wooden 
cannons yan Cy attachment that could throw a 
rubber ball about 150 fee 








f 2% Whitecross Street, | ( 


flexible E. E 
Consecutive view 

Dickson 
Cooker, fe 
ooking apparatus, 


Werner GSO, 954 
apparatus, W a: 


Yourtes 
yas, KE. W. T 





Richmond, 
680,000, 
Chambers 





‘ork, indestructible bottle Db 
ork puller, C. Morgan 
otton press, W T Bessonet te 
ow tail holder, ¢ W. Colwell 


rates, et« lid fastening for shipping, J 
{ Crentry 
Cream separator, E. M. Cook 








Cream separator, J. ¢ Giray 
Cream separator, centrifu = « Hart * 
mann 689,878 


Cultivator and planter attachment therefor 
wheel, B. J. Bigler 

Cultivator and planter, combined, Noren & 
Clyburn 690,314 

Curtains, machine for looping and stitching 
supporting tapes to, J. Kynaston ( 


690,010 











Cuspidor Deschamps 
Cutter bar, J. J. Ellsworth b 
Cutter head A. B. Landis 690,300 
Cyaniding, agitating machine for, G 

Rubsch, Jr 690.3 
Cyele, C. L. Horack 689,968 to 689, 
Cycle stand, Arp & Jensen... «+. 680,22 
Cycle treadle bearing, H Nowigk et 689,984 


Delivery ap 


ratus, automatic, C. eierrere 690,179 
Dental appl Bi 690,224 


nce, hot air, H. C. Bagby..... ’ 
(Continued on page #9) 





Scientific American 


29 








































































































































































































































































































































JANUARY It, 1902. 
Dental finger guard, G. M. Williams 680,040 | Lubricator, J MacKenale........... © 6do, as f 
Depilating process, C. Burkhalter 690. Measuring tape, W. H. Smatle Skate, ice, BR. Bustin............, O80, 8h 
Desk attachment, EB. B. Parrett Melting _m.. ~ ®, eA. gy perros or Skip, automatic tipping, W. Smith NDS 
Detonating device, G. M. Potter Metal structure, expanded, ©. B. White OSD. 95S Skirts, ote., supporter for dress, J, F. Stan 
Digging apparatus, trench, W. H. Johnston Metal struc ture, slitted blank for “ex =F orker's gees TES waste 
Pisinfecting apparatus, I. W. Willits panded, H. B. White 6x0. 920 Slag, apparatus for handling blast furnace, 
Pisinfecting apparatus, car for, W i Metal w hee Is, machine for manufactur G mies | Without Steam Power should BP. Meehan «.... ++... Ome, 0S) 
Francis 680,056 J. W. Bettendorf ; e a90,228 gee cor Foot and Hand Power Smoke condensing apparatus, 8, Paling. GHO, 31D 
Disinfecting apparatus, portable, W i , Metallic rods, machine for screw threadit y ie mecy, Send Gr Catalogues Sodium amalgam, making, KE. B. Smart Guo. 8 
Francis heading and elongating, G. T. Warw ioe 690,088 A—Wood. working Machinery, — ed Sevens. ©, J. Kintner (00, 80s 
! . 1), OS Spark arrester, F irehhoff GSD, SNh 
Display case, portable, F. N. Young Minerals or ores, disintegrating and com B—Lathes, eto. ay . 7 ‘. 
Doors or windows, constructing pockets in minuting, E Grabam SENECA FALLS MPG. CO. Bete ake — tapping, B. FP. Antill G00, 223 
wall struetures for sliding, D. Schuyler. 690,081 | Mouse or rat trap, E. GG. Hummel 695 W St 1 ’ Keller oo,0g4 
Dovetail making machine, P. Hansel 690,106 | Mower, lawn, M. kK. Pruitte 5 Water St., Seneca Falls, N.Y, K. R. Johnson. eee OSU, NN4 
Draft and buffing rigging, R. D i Mower, lawn, Db. L. Griswold . Sprinkler ” —- by vr] 
Jr . Mowing machine, W. Wugner rn wf » ° cay. Os4 
Draft equalizer, T. A. Edgerly Mowlng or reaping machine, W. Birtwistle E NGINER FO 0, > « goress | x r 0,5) 
Drawing knife, 8. 8S, Atkins Musical instrument, J. B. WKuittel 600,111 a '/ TOOLS SUPPLIES Btage cues a ey ee ing 
Dredging utensil, J Dungan 690. Musical instrument, string, KR. Gabrielsky ayo, 268 es N Be AN tng, ¥ , ae 
Dress hook, Fales & Rau h 1390, 051 Newspaper holder, M. Molt 2) 690,308 | spe g 9g patents. Fowler & Bwen 
‘ r motor B “ly 690, SE Ni . zy, D. Piek... ; , 
ee beating, c. R Harris page Raber enathien ois Miller cen’ 170 | A knee 2D BATTERY Steam and alr coupling, J. Blattner 
. ri . , ' 70 ht Steam engine, automatically controlled, L 
Dust from coal, ete means for settling, Nut and belt lock, J A. B. Weasley 4h AT ¢ SAREE. . W&M . . 
Cc. B, Lloyd 600,372 | Nut lock, 8. KE. Baldwin a cago. a. St a ag li. Gold Gon ae 
‘ co ai : o at ten : : Steam trap, EB jok Nt, SOLD 
Dye and an g same, anthraquinone, M il a ih {ton seed, extracting, EB. Van Steam trap, D. Arthur 600.248 
pre and making same, brown suifur, R. O Ol saving ciawp, G. F." Bell Stone, device for fastening metal or wood 
F. Haller : Goo, Ordnance prime ~ vou Gorts work to, P. Hicks GUO, 284 
Dye lake, red carbon, P. Jullus po Ore concentrator, . @ tee Stool and cane combined, BH. Slagle Guo rue 
Dyed wool, discharging indigo, W. Berns.. 600,347 | Ore treating furnace, Beam & Bailey T. Letlich eo 
Dynamo, alternating Inductor, J. Jacoby 690,000 | Ores, minerals, ete., apparatus for detecting on pnw ON eet =, nt 
siphon cond ing, W. D at le. 6SH,80 and le q 1 ~ . . . " . Ansaen aoo 
ap anol one noe, S . \otemn ert * tA Te : e ae bongs PR Nee AE. the in a mings, but | Sulfuric anhydrid, making, BR. Kuletach co, 
ny ate 0 r Ww, es, FT »? ° 6 upproximately " nup ’ rhe 7 J 
a r, G 5 _ oop tes | Packing es storing vessels, closure for, struck In sixty seconds b an mas ~~ Spemyeaners meking, Cham & Hasen G00. 1:8 
eotrh : adjust ageatt 600,115 G a , ; ; : cr 
Mectric ight edjester, 3. 2. Loess €o0,364 | Pail car, cover locking, J. W. drler @o0 108 ELASTIC ROTARY BLOW ea G00, 346 
Electric wire conduits, elbow for, G. A, Lutz 630,804) Paper box covering machine, Po 8. Smith . bid i Ament HrAcEet, { terger, GWO,045 
Electrical conductor and anode, Hargreaves Pauper cutting machine, ¢ Ney bold RIVETING MACHINE ee S corewr; adapter ano 
& Stubbs OSO,877 | uper feeding machine, C. B. Maxson 690,167 for riveting together article 1 ‘i utolt ‘ 
. i L a ' 1 sof Hardware, | & . . is 
Electrical earth currents utilizing b. Jahr 6 W151 ' sper folding machine, D. 1. Bekerson OND, SOL Bicycle Chains, Mechan ples, Tools, Aarons. je wg ge — on. 
Engine coupling, traction Penn 630,004] Paper making machine, H. Parker 5 tural Implements, Sew Machine Attach-| switch and signal rod guide, A. UH. Ren 
Engine reversing gear, compound = steam | Paper pulp straiver, Vrooman & Kirkland ments, etc, Six sizes 1- ie » inch. shaw 6g 4 : GOO, 188 
L Habue OSO,8S75 | Paper trimming machine, C. Seybold ORO. 920 ae * 4g — 
’ : ’ vt Switehboard testing appliance ultiple 
. w or sinking dies chine for, J Peat, apparatus fo » productio B. § C NEW MAY N, CONN, ppliance, multiple, 
Engr aving ot nking machine oft, 3 ienahial ' + appuretus $ ' She ye duction of half nem The F, huster 0. A. J. L. MeQuarrie 6s, 
Envelop machines, mechanism for delivering ~ | Pencil bolder, B. J. Athine ann aan - Synehronizing aystem, W. Duane aun, 
envelops from folding boxes of, J, A Phonograph reproducer, K. H. Mobi ytd Es N iT Syringe, A. B. Jamison Gan, 
Sherman Phosphates mais " water nelela 1 — oF K —E L — or veasel bottom, P. De Lacy i, 
_ ne . . MNS a MOE UL taee, ‘ M) AND Tap, bottle, A. A, Rickert “io. 
e testing device, ¢ F. I tlehne Che ; = 1" Y om 
} abe \ oeat ing ; ~ ichine, FE F Al mit ano O07 Phosphates, tr a natural L. Cheese — is Electro-Plating Sule og Bue, ce regulated ringing key 
or p » contrifugal, S. ¢ ID dae G8O,018 ’ P P = 0 } aton 
| + rd Bsr a "F Monks 24 : ano.079 Photographic winting f A. N sates Se Apparatus a Matera Telephone moter, Hi. A. Holdrege 
Kau t, ¢ A. Blake ooo “ Hy . “pha Game apo, 1s Ss Telephone aystem, F. W. Dunbar heheheh 
Eenee construction, #. 3 ’ ae GRD RA | Photographic shutter, W. 1) hors 0,131) 8 Hanson 4 VanwWinke T wope, HH. L. De Zong, Jr aon. 
organ G50, 082] 32 rent, 8. BR. D ° U lal 
Fence machine and stalk cutter, combined iano, BR. Sehmid avo.o3s | 2 Terret, F. yy o tm, We 
wire, F. Sebmitt Piano front, adjustable, A. Vollmat 6890/1 ~~ a. i-. “hill coupl wae an, 0st 
File. P. H. Holmes Sine sake a tah = 1% Libe Thill coupling, B. J, Clowes aoowoa 
Fil ae drawer. ©. C. Bevkin A pe eee a fee noe 5 ; owen 690, ee Aberty St... N.¥.) Threshing machine band cutter and feeder 
; ease ore , ©, C, Bert oe ih ia u) oot & Stedman 00,802 Be wa m8. Canal St., automatic, Ut & Howell «Nt, 
Filter, L. Wanner, Jr. 600,333 | Picker arm wud rail, W. Watilon ents eB0l000 - . seneio, Tide or current motor, TH, B, Beach a 
Finger manipulator, M. Lyons 490/106 | Pe printes pe ee dl ‘ di a cscnteae ANY interested in Art, Ar ees Tie plate, “ J, Coghlin td, 
Fire alarm, eleetrie Thompson & Midgley. 600,040 | Hooth . — ar epi : . ** tistic Shading or Coloring ad cusht ©, Hird GRO, 
i oar, eee Pre ag aan ons | Pikineot and snabine . OSD, S48 will do well to write Tire or ethene valve, G. H. PF. Sehrader uo 
vie ogee ag SAL. TD is SUR LL Ay nga am pak ug oan I. Jacobs GSD, S82 Tite, vehicle, J. W. DD. Caralaw ail) 
I <- a ae K . rtp 1 my Lo a . Uinot #0) The Air Brush Mfg. Co.. bacco truck, G. Tucker aan teh 
Fir - ¥ KR AMER P set < y h ne s oo Sible, TA, Regester +4 + 80 Nassau Street, Tool, pocket compound, Hl, Groomea “aimed 
® eacap tus ‘ harrow 690,00 I . - ; 
Fireproof door of Oe Ae Kinnear cas, 874 [Piston rings, machine for hammering or Rockford, 11L., U. &. A. ~er the “ peacee a for forming seam once 
ook ’ pO, 10n | t Kx to “ , f 
Floor r 4 esiltag oquietioa, i. hans ead Planinetors'A “ ti hee one’ ] ” “DEhle y. J. W. Jacobs GSD, st 
ma . iiney 490,193 | Planing aachinn teed een, Wi Il. Blood $0 THE * QUEEN DRAWING PENS, | Tey gun, PF. A. Simonds ot al «Nt BS 
olae mae q aching on oll, ood 600,! sae " * "i ow 
Flue cutter, ¢ A. Swanson 600,205 | Planter and fertilizer distributer, combined, SCIENTIFICALLY SHARPENED. Toy. im price ol A rs ag = 0 4 
Fluids, continuous compression of ‘ Fi M. LV’. Briscoe 600.254 , d ~ 
. sb ranamitter, O. L. Kleber an } 
rT o 1M ” » 7 ’ nc , 4 . / 
’ e. . h > 8 Rs ee poop be pe ll — goo Ting pine . Ryan 50,180 Treatle and kettle: hanger, combined, D. W 
‘ ressure yee a we 1, St x pac m, ¢ veaAree eno ——x | len ieee lnmay ao. 10 
Fumigator Konlg 00,200 ) Plow, T. Richmond Goo, ¢ " » " . a i 
Furnace, MeFarlane & Sterne 689,001 | Plow, B.D. Baldwin 600 All Queen Pens are sharpened by experts who have ites are Na vat Jai Tre cu. || 
Furnace N. Washburn Plow, combination sabaoil, gang and sulky 7 had many years’ experience in making and sharpening Hiey retractor, Johnson “ithe Vi 
ee ok eek Wen ek is ee S » Bung ’ goo,on7 | Drawing Pens. Only the finest English Stee! is used tn | 7 uck, K. Rushton (HW), 33 1 
Game, G. L. Hitehkise Plow points, die for fo Sidi eabeoa eeOrOU7 | the Queen Pens, and they are hand-made and carefully | Truck frame, A. Klose Gou.08 1 
> ~ Ww Samar nee He , aoe " orming welding edges ; _ | tempered by our improved process, N be | Truss, bernial, K. Beyer . 00.004 
Gam - W. Hambrick..... .-. Ph os : - yer & Hendricks GSO,017 | Tess Mathematica 6 Be eerines as and Scientific Insiru. | Tube bending apparatus, FP. G. Lampaon CHADD, Ot 
Ge ne appa att a e G be # r imber's shave hook, hr. MeNary 00,584 | 1eent Makers, 1010 ., Philadelphia, | Tufting device for alr mattresses or cush 
Come Appar ee wT irl wok ‘ot vss linn maguesiun carbonate, making, — it ions, C. C. Henderson 
G on Sonat at -“ M Hof! em ne r =a gapemr . : 689,007 | The ‘* Wolverine’ Three Write | Tufting machine, Talge & Koa 
Ge ne apt a =. = ’ rm are exerting machine, G. W fire > Cc linder Gasoline Ma Soreat sheet or disk, Bt. Gabrielaky 
a ath iets eumeantes th Gnedech r woot i , GS, 100), GSD, O61 | y “ aiogue. | Tunneling machine, J. B. Boole 
Ge me " . “ 7 . ‘ n" ~h ¥ ‘ ker he saure regulator, I Il. Reardon 00 OTs | rine Engine. Type cane, Golding 
p monger noes - " é . = pani Peineis K por ne a? wpe othe . mee 00,2414 The only reversing and self Type writer computing attachment, J, H 
jarme ‘ . z orive i rT gz plates, too or cleaning, lighten .  wanoline engin ” Nene 
Gan Ke m ator nowty ks mi 4 P. a: pt a ing, or ruling balf-tone or other, EB. ¢ . F \ ket Lighteat engine Type writing machine, W. Jd. Phelpa 
Gas generator, acetylene, T. A, Bryan.... 600,206 Printing 5 G00, 116 | vot y nolvibrasion, Abssinte Type writing machine, H. i. Wagner 
jas generator, a ‘ eg rin ing press attachment, F. ¢ Stockholm 600,124] } . y pen 5 | Underwear, J A. Meriven 
Gas lighting apparatus, ¢ Fader 680.866) Printing press sheet delivery mechantat y ante ingle, double and 4 
Gate, D Allgter 600,048 | Scott ae 4n0.910 ple marle and stationary pA a Ww Pi M Bashline 
, - ; seu . Dour, EU from & to do, P falve, 1. Crosby 
Gate, ‘ 3 ne ss eo ssae ues 800,008 —- : Me om ans for, R . Gillie $00, 207 WOLVERINE Valve action, pneumatic, J, Wieser 
ilase, apparatus fo “ mnufac v of | a unes, apparatus for preparing, nderaon MOTOR WORKS. Valve, cut-off Hi, Champ 
a plate, 1 Ga Smith ot al. ae 600, 190 aa * Swink 600,005 Grand Rapids, Mich , Valve gear, engine, W. Lay 
; ar rere, manufacturing mac ‘ ania ulp disintegrating and drying apparatua, ; . . Valve, motor, ©. Piguet 
Glased structure, A. B. Rendi ooo i2it p a i sabes ae ’ Valve, rotary balance, F, M, Chappell 
Gwe tris Nos Weis 21! Pump and. valve fur ‘ships’ or oiiver ehoswtsy ARMSTRONG'SS PIPE THREADING | viper turner. Tee staieh 
lo a ane . one ntra ae .* ve of : - an » . ete mnda & Coreoran 680,014 AND venice brake, J. MeKeen 
apparatus for extracting eath onan ump piston ~~ Ht. Kineald OY, 7:5 Vehicle brake, W. G. Price 
Pe SPP ened ye oso, N72 CUTTING-OFF MACHINES | Vnicie, motor, 1 fs 1.04. Mturicvan 
a ores, appara us or reating =m a0 | Quinate of urea, producing, Schutz & Dall ; Both Hand and Power. Vehicle, motor, W. J, & G, Lam OOO, 10 to wate 
Grain bia ee “C. K ‘lahat 00 134 | R Bay tm Kr. 8 poe 9 zea ltoGinehes, | Vehicle spring gear, A. B Histand (Ho, 140 
Grain elevator, L,I : Weeks 490,001 padiator hot ie . \ oan'ai8 Water, Gar, and Steam Fit-| Vending machine, H, 8, Mills 600,008 
Grain in the fleld, machine f shocking Zadiato od y ete a om ; apy poe eed ters’ Tools, Hinged Pipe Vises, | Vessel unloading apparatos, G. PP. Wetmore G00.U8p 
I, MeCorwleh : 80,000] Rell joint, W. D Het woven pede Pipe Cutters. Stocks and Dies | View, Vo J. MeDonnell anon 
Grinding mill. Leff & Hansel IO NOD pt} ~— Henderson GSU, 15'S universally acknowledged to be| Wagon body, W. Leppert cM), hoe 
Ges ng ° 7. ots er - rt -* ee po = oy Jol t. J ‘ | urman 600, THE BEST. [8 Send for catalog. | Wagon, dumping, M. G. Bunnell ase, ho 
Gun. bait "oO | ie Roshey . 7 , @00 ! O44 eis oe wake the “D * a Chipley ant 8 THE ARMSTRONG MFG. CO Water closeta, ete means for operating 
jun. b " oahe t P croas tle, ore 0,15 = > ' 
Gun, built up, 7 Lovett 600,066 | Railway electric shifting dev ee ae = Bridgeport, Conn. EK. P. Sands any} 
Hammer, pncumat! w Burl eae . . Ls ce ‘ — Water coolers, machine for making, B J 
‘ rs rg ome tc. WL. as ceed FOR TOWN OR COUNTRY USE Wittebotl bola 
Paes guard nm em % w.t I Railway frog atructure, Whartor jr., & % a ' me mere eurviens er cmnte Water heater, BE. W Richmond ant. tie 
i , Sw re " Angeret 690, 336 ethan the WE BER at Nidk Waterproef and airtight fabrics, making, 
+ Arrow J Smith te Railway rolling stock, bogle for, I A. Tim "W engine suitable for grit Ww“ A. Durrin m0, 250 
Eeevontes cars Blanchard 6s 49 ,_ nis 690,330 pumping water shelling mm, Well thooder, ofl, ¢ Howell CH0,.058 
at, Caldwell 00,250) Ruilway signaling apparatus, | \ Lander | t for running fans, presses, Well stamling valve Ric kel & Evans Trim ei 
Haulage and delivery syster sutoma tie G8O.975. G89.976 | churns, butchers’ machinery, sheep anti 
R. Baggaley Railway spike, J. EB. Sapp es ean OG | shearing machines, etc, Complete We . & it expansion bit for drilling ofl, A 
des #3 ‘ : ‘ a . with water and gasoline tanks and ine bt 
Hey lend r J. it 4 on ati tats Rail ay train registering device, F. 8 Sipen, Olleve, ohe., Sal ready for » ateel W. C. Matthews Nt) NO 
Y Hate fo ep os, mit < range 600,506 | busines, Heavy balance wheels, wien 7 hh. Mayer (oNt), MION 
Dennis Railway vehicles for the pur f ligt : alve 4 
1 1 ‘ MITpoRe « ighting, One operating valve. 650 Ih Wool y fo me) r b a fro 
Heater, J - | en * a heating and ventilation, eleetrical equip Weber Gas A Gasoline sy . opts rom, 4 G00,178 
a and ventilating of buildings, G ment of, A. Zehden 600,210 Baqrae Wrenel ft 
- ' i, t Bottomly (ite 
i Pg cs oo tases cae aie ° aye, netomat track switeh for elec ue Hox 1114.8, Kanans City, Mo Woueh. J.1 "Roblaon ao 
ter ploy: pressure cacamans we : “ecm 600, 256 Wrench, W. A. Wolfe me 
ony t , §. “wv - A Distotell Razor, safety, J Puruee , bm oe FOR LIGHT AND MEDIUM WORK Yeast, G. Hellenman im, 
i ' nace, stote Re« Iproc ating machine, J Peckover Goo, S16 this new M4 inch Zine from waste products of roasted pyrites 
ce can, ¢ feSherry | Reclining chair, Wright & Anderson GSH, 042 | extracting, C. Kellnes goo, 206 
Insulated electric cable or conductor, G. EB i ba is Reclining chair, M. Beaymes 60,012 | >) ’ 
eyl-Dia 690,283 | Red lead furnace, @abel & Kearns is ~ - 
Iron cutting, shearing machine for profile, Refrigerator, J. S. Conwell i Ww 
Stolpe 690,083 | Refrigerator, L. J. Peldkircher Upr tae ne is the best tool made. DESIGNS 
Jar holder, A. W. Puffer 690,077 | Registering meter, ES. Isham, Jr Substantial, well built. up to date. the 
Joints for rollers, machine for making ex Reversing mechanism, G. ¢ Henning Griving power Vs vege J —_ ce a Bods: 7 Ruggles Mh me 
tension, Sparrow & Nelsor 689,028 : , Slew ve-step cone gives erange of 6 ls tasin inlet, catch, A. W. Kure Ho, Fe Bey 
Knife blades, manure: ture of t. Herder 6S0,880 par p : “he cb & Geer 690/006 will ari from 1 Ié-inch to %-ineh. Read Kath tub trap, F A. Radeliffe wi 
Knitting machine, O. Lamwers. ...690,156, 690,157 | Rock drill, G. D. Warren 690,042, 690,087 ing matter on request. Bedstead, BE. J. Barealo ith, C2 
Lace protector, shoe, E. Altman 690,008 | Rocker, E. J. Light t 7 B. F. BARNES COMPANY, Rockford, II), | Bollers, ets cover plate for, ¢ B. Pale ” 
pasowort holder, A. S. Dixo Rolling mill, T. Williamson B .'n T. Cithert vhon 
adder, extension Strauss & hnson Roof collar or flange, T Bolger A GASO is | Be i hert t 
Lamp, W. S. Hamm 690,274, Roofing fabric and preparing same, C. 8 6 8 and LIN Book, bill, M. L. Sehultz 
Lamp, electric are, J Hallberg Bird . | Bottle, W.. I Berman 
Lamp, gas, W. S. Hamm Roofing fabrics, apparatus for the manufac | ENGINES. Bottle stopper attachment, A. Heuniseh 
Lamp or bulb case, B. I. Rik el ture of, C. S. Bird 00,349 | Using Natural Gas, Boxes, telescoping cover for packing and dis | 
Lamp, vapor burning street, J. ¢ Craniger 600,237 pets ry engine, J. W. Sunderland 690,370 | Coal Gas, Producer play, B. B Goldsmith to Bu i 
Lamps, incandescent burner for 1, Met | steam engine, W. Lay 690,164 | Gas, and Gasoline di- Burner casing, W. Hawks oi) 
lane & Sterne 690,117 cutter, O. Schaerer geo 225 | rect from the tank, Button, ©. Davis 
Land roller, W. J. Dunham 861 hose preparatory to vulcanization, | | 1to@H. P., actual Carton blank, H. D. Perky 
Latch, T. B. Stevens (190,201 machine for cross wrappl x . K. Taq for ngfield | Chafe tron, E Jensen 
Lathe atas ( H. Clare 689,951 Brewater . pring gine Co. | nae dish lamp supports, bracket for, M 
athe tool, G. 8. Vanstone O00. 208 Sad iron, C. F. Grubbs 21 w “Washington St Se lps 
Lathe, wood turning, G Ensigt Salt, manufacturing table G. Weddell Springfield, 0. Chafing dish stand, Savage & Selps 
Lathes, ete mechanism controlling ent Sand box, H Stiles. . Chicken fountain, G. L. Fisk 
ting tools of, B. D rrow 689,845 | Sash fastener I \. Hille . | Cigar wrapper cutting and rolling table N 
Lathes, rotary tool head for, Huhu & Wag Saw teeth, tool for shaping swaged, J. i Y HE OBER LA T HES Du Brul 
her Pribnow ‘ oan » 00.07% Cigar wrapper cutting platen, N. Da Bral 
Lavatory or urinal, Shanks & Simpson Seale, W._F. Stimpson 690,20 For Turning Axe, Adze, Pick, | Cushion, invalid, C. W. Melnecks ' 
laer, J. G. Smith et a Seow, ¢ Wink oo 216 Sledge, Hatchet, Ham r, Au-| Die section H. Smith “4 
Lemon squeezer, A Jaumgarten Seraper, M. M. Mullet 600,174 wer, File, Knife and Chisel Han. | Duet pan, ¢ (irny Bi, Fo" 
Lenses for grinding, blocking or n nti Sewing machine braiding  guid« rR. H dies, W hiffletrees, Yokes, Spokes, Engine cylinder head and chest, KR. BE Olde 45.o40 
; me. _K. Underwood 689,933 Sloan 689,924 Porch Spindles, Stair Balusters | neine ot — hie ya . , D eats * : ‘0 
Lif ing jack, ¢ EK. Aret 690 128 } Sew ing mac bine button, R. W. Thomson 690,329 Table and Chair Legs and other Kraser, rubber, ‘ 4 joldam % 408 
ting jack, L. O. Hen 690,281 | Sewing h butt lee elas r duster, J. H. MeConnell 
oe Be as nes). F - Ne = he om uitton holding clamp, I < -_ irregular work. W Crent’s 
1 floo cloth, la act y ilie yw _) " 7 “ ) 
Li — © Flynn 690,053 | Sewing mac hin knot stitch, C. H. Dana — Patented. 6” Send for Circular A.| Flue cleaner blade, G. EB. Shirley 
Anotype melting pots, gas conducting d Ir .. 690,136 Gasket or packing, F. Conlin 
vice for, G. H. Meserole 690,169) Sewing machine motor, H. R. Wellman aa 4 r The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. lGrate, fireplace, Ti. A. Starr 
Liquid fuel and air burn A. J. 689,954 | Sewing machine ruffling attachment, E Harness loon, J. Reichert 
Liquid fuel heat burner, M. G. Lewis 690,071 Toof = oes 5 ¢ 689.997 Lamp, C. W. Beek ' 
Lock, F. I Enquist 690,060 | Sewing machine take-up, W M Ammer | Limb prop bracket, A. W. Miller 
Lock, J. G. Sax 690,191 | man 690,004 | Milk cooler aerators, cooling drum for, A, 
Locomotive boiler, J. J. Rega 690,182 | Sharpener for knives, scissors, etc., E. EB of Wood and Metal Workers, with- oe, mer 
Loc £ N 
4 a : tors. heater attachment for Fe 943 : | ; Montgomery 600,172 | out steam power, equipped with bhaee Va . + arog, Mage iG oases 
ae 68 Shaving cup, E. Cooper 190,101 | vee me OF Casing, ¢ ote a 
Lom, F. H ee = ne | . s Soomre. ai ae pease 0,101 BARNES’ FOOT POWER Pump member, balance, T Sebmutz 
Loom, I. WW Shipping box, paper holder and cutter, com “| MACHINERY ———--cea. 2 Puzzle box or case, Pr. Vogelagesang 
_— eire N. Brown bined, J. MH. Leonhard 690.165 | allow lower bids on jobs, and give Rasp of file handle, J. R. Frye 
e m frict y mechanisn i & Shoe turning machine, W. T. Sheill 690 greater profit on the wor achines Sewing mac = loop taker, Diehl & Grieh 
= owar 690,016 | Shoulder braces, 1 Rower 690,006 | sent on trial if desired, Catalog Free, Sewing mac hine needle, FW. Merriek 
ae shut breading, J. H. North __ | Signaling apparatus, electric, Herzog & W. F. & JOHN BARNES CO. Sewing machine table top, F. F. Savage 
op 690,177 Wheeler ° 600,282 |} 1999 Rusy ST., ROCKFORD, lit. (Continued on paye 50 
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TO ALL WHO SUFFER FROM 


Spinal De formitie s 


ye t heaper thar the 
methods 10 per cent better. 
Weighs yunces where others 
weigh pounds. For Men, Women 
and Chidrer none too young 
none too old to be cured 


Throw away the cumbersome 


and sole leather jackets. 





wh we stints . Prices #4 to @25 
x.y “ 
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The Fisk Tire stands the wear 
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uation to any size, can be re 
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“SPADA DAY EASY FOR ALL WILLING TO WORK 
Geld, Silver, Nickel, — 

At home of traveling 
ing and selling Prof. Gray’ 4 
Pr aches, Jewelry, 
Tableware, Bicycles and all meta! goods, 
Ne expertence. Heavy piate. Modern 
methods We do plating, manufacture 
e@urfits, a!! sizes. Guaranteed. Only out 
Nite compiete, all tools, 'athes, materials, 
t., ready for work. We teach you 
the art, furnish secrets and formu 


Pamphie:, *. ote, FRE 
JINCINNATI, @ 


Automobile Engine ui... 


After careful testing we offer to the 
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° enund Engine 
Ditnensions of ¢ i Te are Mand 5 
In. x 4 in. stroke. Height of Pngine 
ae. Base 8x12 in. Weight, Engine 
% Ibs. 3 crank shaft bearings. Ali 
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(8496) W. L. J., Jr., writes: I was 
much interested in your article In the Scren 
riric AMerican of November 16 In regard to 
the “wind pressure gage,’ and how the pres 
sure of the wind on a square foot of surface 
indicates the velocity per hour. Will you kindly 
| give me the rule for finding this’ You say 1% 
pounds 15 miles, 4% pounds 30 miles, and 
so on. On this basis I make 3% 25 miles, 


but 
pound or find the 


on a 
of 


12% can one 


pressure of say 


figure 


pressure 


50 miles, how 





a 10-mile breeze? A. The formula for velocity 
of the wind from the observed pressure Is 
V200 X pressure in pounds per square foot 
velocity in miles per hour; and for the pres 
sure derived from the observed velocity the 
formula is V* in miles per hour 06.005 — the 
| pressure in pounds per square foot 
(8497) W. F. G. asks: Will vulcan- 
ized fiber answer for the insulation on sta 
tic machines, and are vulcanite and vyul 
eanized fibers identical? A. Vulcanized fiber 
will be but little better than wood as an in 
sulator in this position Vuleanite is hard 
rubber and is a different substance from fiber. 
(8498) E. L. asks 1. Can you tell 
me, without knowing the amperage, the volt- 
age being 50 volts, if a 75-watt dynamo or| 
1-46 horse power as motor will light 5 lamps | 
of 10 candle power at full capacity’ <A. Ten 
candle lamps may be taken to be from 3 watts 
to 4 watts per candle. One lamp will consume 
from 30 watts to 40 watts, and 75 watts will 
light two such lamps 2. What is the resis 
j} tance of No. 16 iron wire? A. Pure iron has 
a resistance 6 times as great as copper Or 


| peres 


ICE. MACHINES} 


_ | tance 


| rent by 


a resistance 15 times 
copper of the 
248.81 feet per 
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16 ordinary iron 
per ohm 3. If 
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of the 
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after it 
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dinary 


great as same size 
16 
iron 
feet 


would 


copper has ohm 
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at 
16 
force 
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Pure 
41.47 
wire 
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and current 
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be 
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maining 


to 
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am 
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the other end, 
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end rhe of 
proportional its 
sectional 


gone 

There 

there 
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not 
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the other 
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calculate 
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flow 
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e run a direct 
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other It 
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and brought 
hand 
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large a 
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transmit 


up cur 
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large 
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water 
the 
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2. In winding 
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for 


surface coll 
answer 
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amount 
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winding 
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is placed on the 
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Induction 
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to 
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in 
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left 
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ends 
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sulating 
of the greater 
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ends of 
“Construction of 
$° 


wire on main in 


so 
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ump 
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Hare 


price 


secondary 
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coll are See 
Large 
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A. Paraffine or a 
What the best 
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lator use in 
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coils heavy oil is em 


material to 
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Hard rubber 
by which the 


LA any 
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a coil may 
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mean 


voltage secondary wire of 


be determined’? A. Widely different 

estimates are to be found of the voltage ne 
sary to force a spark through various length 
of dry air There is no rule giving a certair 
<2 for lengths beyond a few centimeters 
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Hach subdivision can be made to suit the individual 
requirements of the user of the book. They are used 
by Professional Men for Sketch Books, Note Books and 
fcrap Books and by many Mercantile and Manufactur 
ing concerns as Cost Books, Stock Books, Loose Leaf 
Catalogues and for various kinds of records. 

Made in pocket size and larger sizes for desk use 


t®” Write for Catalogue P. 3 


sieser & TRUSSELL MANUFACTURING CO. 


Manufacturers of 


8. & T. LOOSE SHEET DEVICE, 


ST. LOUIS, MO., U. & A. 





These have made 
Te20*Century 
Perfection 

Suspender 


famous. 
No harness on the back 
mai! Buckle, first point. 
Wateh next ad for other. 
50c at dealers or by mail, 
SENT PREK: Bx epitet eo toda. 
of a Buspende - nd 
BASTMAN AS 


Just 


a? rire co 
2008 eo. Clteten St. Chicago. Li. 





Oo 





What Do You Want To Buy? 


We can tell you where to buy wag ay you want. 
Write us for the addresses of manufacturers in ANY line of business. 


Novelties, 


Special Tools, Machinery, Equipments, 
| MUNN & CO., 


New Patent LABOR SAVING DEVICES. 


Publishers of the SCIENTIPIC AMERICAN. 361 BROADWAY, NEW YORK. 








Scientific American 


JANUARY IT, 1902, 




















aw of any kind ir 


WINTON 
MOTOR 


The designs 
beautiful, 
workmansbip ex 
cellent, the finist 
perfect 





PRICE $1,200. 
result that this machine 
safety, ease of bandling and ccepomny = running 

ydro-Carbon ~ ste 
THE WINTON MOTOR CARRIAGE, co., 
4 Belden Street, Cleveland, Obi, 
BASTERN Derot, 10-19 East Sth Biseet, Now York. 


SPECIAL 
a RUNABOUT 


iasoline of Eleetr 





ow win other styles Seastne hes (ears, 
All kinds Autonsotile Prttings. 
4 page cotalagne 
~ B. V. COVERT & C®O., 
LIST #17500 Leckpert, N. ¥. 





THE MOST MODERN AUTO. 
ELWORE 


AUTOMOBILES 


Practical, Durable 
EMficient. Basy to 
eontrol at an 
Double cy 





motor, 
smooth gliding mo 
tion, 2 models, $800 
$100. Get further 
information free. 











ELMORE MANUFACTUKing. CO., Clyde, 0..U.S A 
All Varievies at lowes prices. Hest Nairoaa 
Track aad Wagon or Stock Scales made 
Also 1000 useful artic tes, including Safes 
Sewing “ge hines, Bicyctes, Toula. ete Save 


Money, Liste Free Hi AGO SCALE Co., Chicago, Ul. 





Ol1--SMELTER--MINES. 








Bankers, Brokers, Fiscal Agents, 
Members N. ¥. Consolidated Stock Exchange, and 
Los Angeles, Cal, Stock hiachange 


66 BROADWAY & 17 NEW ST., NEW YORK, 
Dividend- ing Mining, Ol and 
Smelter o tlee es, ‘Llated ‘s and 
, our anne 
ing our eu » Spotl r realizing 
arge profite of legitimate mining, of} anc sine 
n blanka, full particu 
any interested « -~ ge lieation 

ate m, Ph adely 


yitis hualtimio 
ree 


Nooklets & 
the 
ter investinenta, subseripti 
lara, ete, sent free to 

RRANE He 5 Ho 
Cleveiar 
ington, Pittabary, “Watalo 
At weien, Cni.: Ha 
Joh, Now Montr 





re Ww ash 
la fe 


Halifax N a 
ealand Toron to, Can 


, LOMN IGRAPH in 


mane! 








Cracks in Floors 
Are unsightly, unclean and unsanitary 
Urippin'’s Weed, Crack and Crevice 
Filler ia the only perfect and permanent 
remedy, and is cooceded fll a universal 
want A clean pe .e, easily and quickly 
appled Adapted to all kinda and condi- 
tions of wool Average Cost about 
SL) per room of MW square feet 
*=4 Write today for 
testimonials 










Eneloee stamp 


,GRIPPIN MFG. CO., 
Dept. ©., 


Newark * Now York, | * New York. 


STE IC LANTERNS} and VIEWS 


for Public Exhibitions, Charch Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with litte mak 
catalogue tree, 


_MCALLISTER. 





Tha.“ 
Pilling ¢ racks with 
Patent Apple 





eapital to money yw) pane 


Mia. Optician 49 Nassau § Stree! N, tN. Ye 


NEW ENGLAND WATCHES 


have a world wide reputation 
and are made to suit all sorts 
and people, 
Booklets and Catalogues sent 
on application 


THE NEW ENGLAND WATCH CO, 
ar ‘eden Lane. si Wabash ave. 

few York Chicago. } 

Spreckels Building. San Francisco 


RIVETT LATHE 


From $100 to $1700 Each 


ea © GOLD MEDAL 


AT THE PAN-AMERICAN EXPOSITION, 





eonditions of 















in Aum f Fist 


ou ¢ ot find : . 
w of any kind in | Not advertised before, because manufacturing facilities have not, till 


recently, been sufficient to keep abreast with orders. 


CARRIAGE | 


are 
the 


our booklet and | 


Some 


Facts Worth 


Knowing About 


THE ELLIOTT 


BOOK-TYPEWRITER 





Does everything done by the ordinary Typewriter, as well, and faster. 
THE ELLIOTT BOOK-TYPEWRITER 
Writes on any horizontal surface that a Pen will. 
THE ELLIOTT BOOK-TYPEWRITER 
On paper of unlimited width, length or thickness, 
THE BLLIOTT BOOK-TYPEWRITER 
In Bound Books of gay ot —y or shape. 
LLIOTT BOOK-TYPEWRITER 


correspondence. 


And the only Typewriter as indispensable in the counting room as in 


THE ELLIOTT BOOK-TYPEWRITER 
Not an experiment —6, 000 in daily use. 


THE ELLIOTT BOOK-TYPEWRITER 


THE BLLIOTT 
Not more expensive than others; 
months, 


| 


85 Dearborn 8t., Chicago Betz Bidg., Philadelphia 


K-TYPEWRIIER 


bas often saved its entire cost in three 
THE ELLIOTT BOOK-TYPEWRITER 


Ghe ELLIOTT & HATCH BOOK-T TYPEWRITER co. 
256 BROADWAY, NEW YORK, 


with the 
beats all comers in speed, 


1307 F 8, N. W. » Washington Park Bldg., Pittsburg 





Write for circular showing definitely how the Elliott Book- -Typewriter will gave you money. 











AMERICAN SUCCESS SERIES 











Hon. WM EB. MASON, 
United States Senator from Iiiinols 
Elected to the United States Senate in 1897 
From 1870 to 


187; he was a stenc ayes ina 





law office at Des Moines, lowa his own 
extensive law practice, Mr. Mason hes aleeye 
found shorthand of the greatest convenience and 
it has been his habitto jown bits of testimony 
and arguments on sera paper or on bis cuffs 
Even to-day Senator Mason still uses shorthand 
In Senator Mason's shorthand days stenog- 
raphers transcribed their notes with a pen or 


of about 


words by the average operator, 


pencil at a rate twenty words a minute, 
Forty to eighty 
and more than one hundred words a minute by 
the expert, 


Americar 


may easily be written on the great 


time-eaver and 


Success, 


The Smith Premier 
Typewriter. 








“Improvement the order of the age" 
| is the motto « 
Co. 


#f The Smith Premier Typewriter 
It was the first to adopt new improvements, 
Hands 


me catalogue free 








The Smith Premier Ty pewriter Co. 
Syracuse, New York, U.S. A 


‘TYPEWRITERS 
Absolutely Now MANMATTAN at mach lees than 
manufacturers prices. Second-hand, all makes Send 


w Cataloru 


€. S. WEBSTER CO., 








Boston, Mass 


ay Th e 


333 Conaress St., 


I Pay 


Will ship ¢ 


tias 6 8-in. lids 
grate 


GUARANTEED TO 








CP" Send for new Catalog: 101 gg 
Faneuil Watch Tool Company, 
BRIGH ION, BOSTON, 


mass. | 


WM. G. 
AGENTS WANTED TO SELL 


TRADE MARK. 


A Chemically Pure Methyl Alcohol 
and 44 bois., $150 per gallon. 


the equal of alcoho) is a water white spiri: 
W per cent. of pleasant odor and free from impurities. 


MANHATTAN SPIRIT CO 


Sole Manvatacturers, 


Columbian Spirit. 


Price in bbis. 
Columbian Spirit cannot 
be taken internally, but for manufacturing pu: poses 1s 
testing 





CL OF ARH 


depends on the careful treatment of it. 
Notbing so reduces the wear and tear 
and aids it in smoothly running as 


Dixon's Pure-Flake Graphite 


This lubricant reduces the chance of 
breakage, prevents much delay, is not 
affected by heat or cold, by acids or 
hikalies. {t is sold regularly waerever 
once tried Write for booklet 


JOSEPH DIXON CRUCIBLE Co. 
Jersey City, N. J. 











é SHORTHAND 














0. D. to any station in the United States for 


oven I7xl2x2!. 1 gation reservoir, lar 
burns wood or coal, weighs 400 Iba., 
BE AS 


circulars and testimonials trom parties in your section who are using one 


WILLARD, Dept. 14, 6190 N. 4th St., St. Louis, Mo. 


TYPEWRITER 


makes shorthand 
as @nsy @ 
typewriting 
100 words a 
min. in @ weeks 
No snowlenae 


of stenography needed, ~—— 
Anderson — Typewriter,Balto..Md 


FSSOP FE re wee 
B 
J Ah Bay. ZAWwS 


wr Jet 


ALWAYS 
AT HAND 


at a minute's notice, reachable without effort, no lugg- 
ing around big and beavy books, quick light easy—that's 
the description in a nutshell 
of any business that is done 
with our 


CARD INDEX SYSTEM 


It is suitable, profitable for all 
businesses, effects a saving of 
much time, labor and money 
stands for no loss or waste, and 
erm be rearranged at any tims 
when needed. The perfectron 
of simplicity in commercial 
records. Estimates free on ap- 
plication Ask for catalog B. 


NEAL-CLARK MANUFACTURING CO., Rochester, N. Y, 














T NEW YORK 





aaa Steady Light with Gesoline 
ngines. 

16 to Wilight dynamos. The only 

ane made that give right results. 





rite us 
The Hobart Electric Mf. Co., 
trey, Ohie, 
~ +. 
100% MORE LIGHT 
oor your factory, laboratory, office, home, -. 
without additional cost by Konno ys 
usitig the world Tenowned 1 S| 


SHE: BY ‘‘UsBFU:. LIGHT."’ 
100 tests have demonstrated conciusively 
that our lamp will diffuse more useful 
light for less cos than any other extant ws 
Many firms of national reputation use nof 
other make. The best way to prove our® 
statement is to try the lamp. Write us = 
for prices and particulars 


SHELBY ELECTRIC CO.,100 Fish St.. 


Freight + 





Sheiby,”.* 


625 


The “WILLARD STEEL RANGE”! 


e warming closet, duplex 
lined throughout with asbestos. 


REPRESENTED, Write for free descriptive 


FOR CASH OR ON CREDIT, 








—— 


-MADE AT 75 CGARS 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 








Hartford Typewriters made with either single 
or double keyboard. Price $65.00. Catalogue 
on application 


HARTFORD TYPEWRITER CO., 
472 Capitel Ave.. Hartford, Conn., U. 8. A, 





‘Howard Two and Four Cycle 
MARINE 
AND 
* AUTOMOBILE 
| MOTORS 
) Write for Cat. 


Saertiggre Grant Ferris Co. 
| Troy, N. ¥. 





BUFFALO. N.Y. American Yacht and Motor 


Company, 


Builders froma Row Boat to a Yacht 


Cherokee and DeKalb Streets, 
ST. LOUIS, MO. 


A TRUSGOTT BOAT 


Simple, Safe, Reliable, — 














Bullt either c ahine dor ope n in aizes from 16 to 100 feet 
in length hi , iv full information write 


Truscott Boat Mfg. GCo.,; 


ST. JUSEPH, MICH, 





T]\HIS shows the 


y rmetnie at the, 


PRESIDENT 
SUSPENDERS 


The only suspenter m le on 9 o om fort. 
giving basis “President 
‘, okies. Tr mmings an notrust 

now reaty for men of heavy 
all » for bors. 

¢ WOe., or by mail, postpaid, 

©. A. EDGARTON MFG. 00, 
Box 222, Shirley, Masa, 


CHARTER ENGINE 
USED 


py Any One 
ror ANY PuRPOSE 
Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps 
Fu &1.—Gasoline, Gas, Distillate 
Send for Itustrated Catalogue and Teati- 
monials, and state Your Power Needs 


CHARTER GAS ENGINE CO.. Box 148, 


BEST AND MOST 
ECONOMICAL 

















STERLING, ILL. 


33c 


Rs “« pire « only TWO- 
aa oS ihe regular quan 
tity Ab sys packed in 11d 
trade mark red bags 
Good Cotte and 15e. 
Good Teus, ak 
For special terms address 
The ‘i: eat American TeaCo. 
314 3 Vesey St., New York 
P.O. Box 200. 


A NON-STRETCHABLE 
“EVERY LINK IS RIGHT,” 
Mailed to any ad- 
dress upon receipt 

of $1.00. Send 2% conte for f¢ yb. $2.00 per dozen. 
INDIANA CHAIN COMPANY, Indianapoli«, tod 


STEWARD’S WONDER 


The Exponent of Highest Art in 


ACETYLENE BURNERS Sii'tor cninioeue ¢ 


Ask for ¢ catalogue C 
STATE LINE MFG CO., Chattanooga, Tenn., A. 
i Chambers St. 


New York. 


es, 1% 





‘ mS 
CHAIN 







— 


1a Ot THE LEVEL.”" 


ur 














